The Impact of Malaria on Crop Production in El-Zeidab Agricultural Scheme. by Ahmed, Abdelhamed Abdelrahim Mohamed
 1
 
THE IMPACT OF MALARIA ON CROP PRODUCTIVITY 
IN EL-ZEIDAB AGRICULTURAL SCHEME 
 
By 
Abdelhamed Abdelrahim Mohamed Ahmed 
B.Sc. (Agricultural Science) – Honour 
Department of Agricultural Economics 
University of Gezira 
1998 
 
 
A thesis presented to the University of Khartoum in partial 
fulfillment of the requirements for the M.Sc. Agric. Economics 
 
 
 
Supervisor 
Dr. Kamil Ibrahim Hassan 
 
 
Department of Agricultural Economics 
Faculty of Agriculture 
University of Khartoum 
 
April – 2003 
 2
 
 
 
 
 
      It’s sufficient to leave the main 
road and dive into the depths of the 
country side to have your joy substituted 
by sorrow and bitterness. You will find 
only dead villages, with occasional 
infirm old people greeting you. 
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ABSTRACT  
 
 This study was conducted in Zeidab Agricultural Scheme (ZAS) 
in River Nile State 260 km North of Khartoum. The overall objective of 
this study is to investigate the impact of malaria on the productivity of 
the main crops in the scheme (wheat and dura) and consequently effects 
on the farmers' income.  
 To achieve such purpose a linear production function that relates 
amount of yield to the factors of production and descriptive statistics as 
analytical tools were applied to primary data, which were collected 
through field survey from ZAS in season (2001-2002) using a simple 
random sample of a hundred farmers as a sample size. The statistical 
analysis of the socio-economic characteristics of the farmers revealed 
that, farmers are a homogenous group with respect to the level of 
education, the majority of them are within the productive age group.  
 The study showed that malaria disease is highly common between 
farmers, reached a ratio of 70%, which was due to the suitable habitat to 
this kind of disease-carrier. However, the suitable environment was 
caused by the disorder and carelessness in maintaining infrastructure of 
the scheme like canals and irrigation regulators, blockages of irrigation 
canals with mud and weeds. Health services were inadequate in the 
scheme area compared to the disease incidents. 
 However, the optimum number of working hours has a positive 
effect on productivity of the crops grown in the scheme. Some crops are 
more demanding in labour at different growth-stages. That means any 
disorder in the health condition of the farmers may negatively affect the 
productivity of the crop.  
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 The lost hours are due to malaria infection. There were (665) lost 
working hours in wheat farms, while in dura were (444) hours. All the 
lost working hours were related to the total working hours needed by the 
crops on the rotation. The lost working hours before medical diagnoses 
and treatment were more than those after treatment and the rest hours 
due to sickness, has a large negative effect on the productivity. 
 The results of the regression analysis of wheat showed that the 
dura production, year income, the number of lost working hours  and 
shortage of labour all have significant effect on wheat productivity. 
Moreover, the same result showed that the infection time had a negative 
effect on productivity of wheat but it was non significant at any level. 
Although the dura regression showed that the relief cost, lag wheat 
production, work hours and activities inside canals have significant 
effect on dura productivity at 99%, 95%, 90% and 90% respectively.    
 Finally, the study recommended that ZAS authorities and farmers 
have to save annually a certain fund for maintaining and rehabilitating 
canals, canal clearance and other measures related to the irrigation 
system. To reduce the extent of water borne disease pests. Moreover, 
suitable sort of crops which do not require irrigation all over the year 
around have to be selected in the rotation.  
 Eventually special preventive care and measures have to be taken 
for disease control, health extension and improvement and better 
development to the health services.  
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 ﺑﺴﻢ اﷲ اﻟﺮﺣﻤﻦ اﻟﺮﺣﻴﻢ
 ﻡﻠﺨﺺ اﻷﻃﺮوﺣﺔ 
 
ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻓﻲ ﻤﺸﺭﻭﻉ ﺍﻟﺯﻴﺩﺍﺏ ﺍﻟﺯﺭﺍﻋﻲ ﺒﻭﻻﻴﺔ ﻨﻬﺭ ﺍﻟﻨﻴل ﻭﺍﻟﺫﻱ ﻴﺒﻌﺩ ﻋﻥ  
ﺘﻬﺩﻑ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻤﻌﺭﻓﺔ ﺃﺜﺭ ﻤﺭﺽ ﺍﻟﻤﻼﺭﻴﺎ ﻋﻠﻲ ﺇﻨﺘﺎﺠﻴﺔ . ﺸﻤﺎﻻﹰ(  ﻜﻠﻡ 062)ﺍﻟﺨﺭﻁﻭﻡ ﺒﺤﻭﺍﻟﻲ 
 .ﻭﺒﺎﻟﺘﺎﻟﻲ ﻋﻠﻲ ﺩﺨل ﺍﻟﻤﺯﺍﺭﻋﻴﻥ( ﺢ ، ﺫﺭﺓﻗﻤ)ﺍﻟﻤﺤﺎﺼﻴل ﺍﻟﻤﺯﺭﻭﻋﺔ ﻓﻲ ﺍﻟﻤﺸﺭﻭﻉ 
ﺃﺴﺘﺨﺩﻤﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺩﺍﻟﺔ ﺍﻹﻨﺘﺎﺝ ﻓﻲ ﺍﻟﺼﻭﺭﺓ ﺍﻟﺨﻁﻴﺔ ﻭﺍﻟﺘﻲ ﺘﺭﺒﻁ ﺇﻨﺘﺎﺠﻴـﺔ ﺍﻟﻤﺤﺼـﻭل  
ﻜﻤﺎ ﺇﺴﺘﺨﺩﻤﺕ ﺍﻟﻤﺘﻭﺴﻁﺎﺕ ﺍﻟﺤﺴـﺎﺒﻴﺔ ﻭﺍﻟﻨﺴـﺏ ﺍﻟﻤﺌﻭﻴـﺔ . ﺒﺎﻟﻌﻭﺍﻤل ﺍﻟﺘﻲ ﺘﺅﺜﺭ ﻋﻠﻲ ﺍﻹﻨﺘﺎﺠﻴﺔ 
ﻷﻭﻟﻴـﺔ ﺍﻟﺘـﻲ ﻜل ﻫﺫﻩ ﺍﻷﺩﻭﺍﺕ ﻁﺒﻘﺕ ﻋﻠﻲ ﺍﻟﻤﻌﻠﻭﻤـﺎﺕ ﺍ . ﻭﺍﻹﺤﺼﺎﺀﺍﺕ ﺍﻟﺠﺩﻭﻟﻴﺔ ﻭﺍﻟﻭﺼﻔﻴﺔ 
ﺒﺈﺴﺘﻌﻤﺎل ﻨﻅﺎﻡ ﺍﻹﺨﺘﻴﺎﺭ ﺍﻟﻌﺸﻭﺍﺌﻲ ﻟﻤﺎﺌـﺔ ( ﻡ2002-1002)ﺠﻤﻌﺕ ﻤﻥ ﻤﻨﻁﻘﺔ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻤﻭﺴﻡ 
ﺃﻭﻀﺤﺕ ﺍﻟﺘﺤﺎﻟﻴل ﺍﻹﺤﺼﺎﺌﻴﺔ ﻟﻠﺨﺼﺎﺌﺹ ﺍﻹﺠﺘﻤﺎﻋﻴﺔ ﺃﻥ ﻤﺯﺍﺭﻋﻲ . ﻤﺯﺍﺭﻉ ﻴﻤﺜﻠﻭﻥ ﺤﺠﻡ ﺍﻟﻌﻴﻨﺔ 
 . ﺍﻟﻤﻨﻁﻘﺔ ﻤﺘﺠﺎﻨﺴﻭﻥ ﻤﻥ ﺤﻴﺙ ﺍﻟﻤﺴﺘﻭﻱ ﺍﻟﺘﻌﻠﻴﻤﻲ ﻭﺃﻏﻠﺒﻴﺘﻬﻡ ﻤﻥ ﺍﻟﻔﺌﺎﺕ ﺍﻟﻌﻤﺭﻴﺔ ﺍﻟﻤﻨﺘﺠﺔ
ﻀﺤﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺇﻨﺘﺸﺎﺭ ﻤﺭﺽ ﺍﻟﻤﻼﺭﻴﺎ ﺒﻴﻥ ﺍﻟﻤﺯﺍﺭﻋﻴﻥ ﺒﻨﺴـﺏ ﻜﺒﻴـﺭﺓ ﺒﻠﻐـﺕ ﻜﻤﺎ ﺃﻭ  
ﻭﻗﺩ ﺴﺎﻋﺩ ﺍﻟﺨﻠل ﻓﻲ ﺍﻟﺒﻨﻴﺎﺕ ( ﺍﻟﺒﺎﻋﻭﺽ)ﻭﺫﻟﻙ ﻟﺘﻭﻓﺭ ﺍﻟﺒﻴﺌﺎﺕ ﺍﻟﻤﻨﺎﺴﺒﺔ ﻟﻨﺎﻗﻼﺕ ﺍﻟﻤﺭﺽ % 07
ﻋـﺩﻡ . ﺍﻷﺴﺎﺴﻴﺔ ﻟﻠﻤﺸﺭﻭﻉ ﻤﻥ ﻗﻨﻭﺍﺕ ﻭﻤﻨﻅﻤﺎﺕ ﺭﻱ ﻭﺘﺭﺍﻜﻡ ﺍﻟﻁﻤﻲ ﻭﺍﻟﺤﺸﺎﺌﺵ ﺒﻘﻨﻭﺍﺕ ﺍﻟﺭﻱ 
 .ﺤﺎﻻﺕ ﺍﻹﺼﺎﺒﺔﺘﻭﻓﺭ ﺍﻟﺨﺩﻤﺎﺕ ﺍﻟﺼﺤﻴﺔ ﻭﺍﻟﻁﺒﻴﺔ ﻤﻘﺎﺭﻨﺔ ﺒ
ﻭﺒﻘﻴﺎﺱ ﻋﺩﺩ ﺴﺎﻋﺎﺕ ﺍﻟﻌﻤل ﻭﺃﺜﺭﻫﺎ ﻋﻠﻲ ﺍﻹﻨﺘﺎﺝ ﺇﺘﻀﺢ ﺃﻥ ﺴﺎﻋﺎﺕ ﺍﻟﻌﻤل ﺍﻟﻤﺜﻠﻲ ﻟﻬـﺎ 
ﺒﻌﺽ ﺍﻟﻤﺤﺎﺼﻴل ﺘﺤﺘﺎﺝ ﻟﺭﻋﺎﻴﺔ ﻓﻲ ﻤﺭﺍﺤل . ﺃﺜﺭ ﺇﻴﺠﺎﺒﻲ ﻋﻠﻲ ﺍﻟﻤﺤﺎﺼﻴل ﺍﻟﻤﺯﺭﻭﻋﺔ ﻓﻲ ﺍﻟﺩﻭﺭﺓ 
 . ﻨﻤﻭﻫﺎ ﻭﻤﻥ ﺜﻡ ﻓﺈﻥ ﺃﻱ ﺇﻋﺘﻼل ﻓﻲ ﺍﻟﺤﺎﻟﺔ ﺍﻟﺼﺤﻴﺔ ﻟﻠﻤﺯﺍﺭﻉ ﻴﺅﺜﺭ ﺴﻠﺒﺎﹰ ﻋﻠﻲ ﺍﻹﻨﺘﺎﺠﻴﺔ
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ﻤﻥ ﻨﺘﺎﺌﺞ ﺍﻟﺘﺤﻠﻴل ﻟﻌﺩﺩ ﺍﻟﺴﺎﻋﺎﺕ ﺍﻟﻤﻬﺩﺭﺓ ﻨﺘﻴﺠﺔ ﻟﻤﺭﺽ ﺍﻟﻤﻼﺭﻴﺎ ﻓﻲ ﻤﺯﺍﺭﻉ ﻜﻤﺎ ﺇﺘﻀﺢ  
ﺴﺎﻋﺔ، ﻭﺍﻟﺴﺎﻋﺎﺕ ﺍﻟﻤﻔﻘﻭﺩﺓ ﻗﺒل ﺍﻟﻌـﻼﺝ ( 444)ﺴﺎﻋﺔ ﻭﻓﻲ ﻤﺯﺍﺭﻉ ﺍﻟﺫﺭﺓ ( 566)ﺍﻟﻘﻤﺢ ﻜﺎﻨﺕ 
ﻭﺃﻥ . ﻫﻲ ﺃﻜﺒﺭ ﺃﻨﻭﺍﻉ ﺍﻟﻔﻘﺩ ﻨﺴﺒﺔ ، ﺒﻴﻨﻤﺎ ﺘﻘل ﻫﺫﻩ ﺍﻟﻨﺴﺒﺔ ﻓﻲ ﻋﺩﺩ ﺍﻟﺴﺎﻋﺎﺕ ﺍﻟﻤﻔﻘﻭﺩﺓ ﺒﻌﺩ ﺍﻟﻌﻼﺝ 
 .ﻤﺭﺽ، ﺃﺜﺭ ﺴﻠﺒﻲ ﻜﺒﻴﺭ ﻋﻠﻲ ﺍﻹﻨﺘﺎﺠﻴﺔﻟﺴﺎﻋﺎﺕ ﺍﻟﺭﺍﺤﺔ ﻨﺘﻴﺠﺔ ﻟﻠ
ﻨﺘﻴﺠﺔ ﺘﺤﻠﻴل ﺍﻹﻨﺤﺩﺍﺭ ﺍﻟﻤﺘﻌﺩﺩ ﻟﻠﻘﻤﺢ ﺃﻭﻀﺤﺕ ﺃﻥ ﺇﻨﺘﺎﺝ ﺍﻟﺫﺭﺓ، ﺍﻟﺩﺨل ﺍﻟﺴـﻨﻭﻱ، ﻋـﺩﺩ  
ﺴﺎﻋﺎﺕ ﺍﻟﻌﻤل ﻭﻨﻘﺹ ﺍﻟﻌﻤﺎﻟﺔ ﻜﻠﻬﺎ ﺫﺍﺕ ﺃﺜﺭ ﻤﻌﻨﻭﻱ ﻋﻠﻲ ﺇﻨﺘﺎﺠﻴﺔ ﺍﻟﻘﻤﺢ ﻭﻤﻨﻪ ﺃﻴﻀﺎﹰ ﻨﺼـل ﻷﻥ 
ﻤﻌﺎﺩﻟـﺔ ﺍﻟـﺫﺭﺓ ﺃﻴﻀـﺎﹰ . ﺯﻤﻥ ﺍﻹﺼﺎﺒﺔ ﻟﻪ ﺃﺜﺭ ﺴﻠﺒﻲ ﻋﻠﻲ ﺇﻨﺘﺎﺠﻴﺔ ﺍﻟﻘﻤﺢ ﻭﻟﻜﻨﻪ ﻏﻴﺭ ﻤﻌﻨـﻭﻱ 
ﺃﻭﻀﺤﺕ ﺃﻥ ﺘﻜﺎﻟﻴﻑ ﺍﻟﻌﻼﺝ، ﺇﻨﺘﺎﺝ ﺍﻟﻘﻤﺢ ﻟﻠﻤﻭﺴﻡ ﺍﻟﺴﺎﺒﻕ، ﺍﻟﺴﺎﻋﺎﺕ ﺍﻟﻤﻬﺩﺭﺓ ﻭﺍﻷﻨﺸﻁﺔ ﺩﺍﺨـل 
 . ﺍﻟﻘﻨﻭﺍﺕ ﻟﻬﺎ ﺃﺜﺭ ﻤﻌﻨﻭﻱ ﻋﻠﻲ ﺇﻨﺘﺎﺠﻴﺔ ﺍﻟﺫﺭﺓ
ﻭﺃﺨﻴﺭﺍﹰ ﻭﻀﻌﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺘﻭﺼﻴﺎﺕ ﺒﺄﻥ ﻋﻠﻲ ﺇﺩﺍﺭﺓ ﻭﻤﺯﺍﺭﻋﻲ ﺍﻟﻤﺸﺭﻭﻉ ﻭﻀﻊ ﻤﺒـﺎﻟﻎ  
ﺃﻴﻀـﺎﹰ ﻴﺠـﺏ ﺘﺒﻨـﻲ . ﺕ ﺍﻟﺭﻱ ﺴﻨﻭﻴﺔ ﻟﺩﻋﻡ ﺼﻴﺎﻨﺔ ﻭﻨﻅﺎﻓﺔ ﺍﻟﻘﻨﻭﺍﺕ ﻭﺃﻱ ﺸﻲﺀ ﻴﺨﺘﺹ ﺒﻌﻤﻠﻴﺎ 
 . ﺍﻟﻨﻭﻋﻴﺔ ﺍﻟﻤﻨﺎﺴﺒﺔ ﻤﻥ ﺍﻟﻤﺤﺎﺼﻴل ﺍﻟﺘﻲ ﻻ ﺘﺤﺘﺎﺝ ﺇﻟﻲ ﺍﻟﺭﻱ ﻁﻭل ﺍﻟﺴﻨﺔ
ﻴﺠﺏ ﻭﻀﻊ ﺍﻹﺤﺘﻴﺎﻁﺎﺕ ﻭﺍﻟﻤﻘﺎﻴﻴﺱ ﻟﻠﺘﺤﻜﻡ ﻓﻲ ﺍﻟﻤﺭﺽ، ﺍﻟﺘﺜﻘﻴﻑ ﺍﻟﺼﺤﻲ ﻭﺩﻓﻊ ﻭﺘﻨﻤﻴﺔ 
 .         ﺍﻟﺨﺩﻤﺎﺕ ﺍﻟﺼﺤﻴﺔ ﺒﺎﻟﻤﺸﺭﻭﻉ ﻭﺼﺤﺔ ﺍﻟﺒﻴﺌﺔ
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CHAPTER ONE 
INTRODUCTION 
 
1.1. The negative impact of malaria and bilharzia in economic  
       development: 
 Malaria and bilharzia take an enormous toll on human health and 
well-being, in tropical regions including the Indian subcontinent, Sir 
Lanka, Sub-Sahran Africa, Oceania and parts of the Americas. In many 
of these regions, the burden has been increasing even further in recent 
years.  
The costs of malaria and bilharzia are also enormous when 
measured in economic terms. Highly malarious countries are among the 
poorest in the world, and typically have very low rates of economic 
growth; many have experienced outright declines in living standards in 
the past thirty years. The evidence strongly suggested that malaria and 
bilharzia obstructs overall economic development. Malaria in particular 
has played a significant role in the poor performance of these countries 
(Abuja Declaration, 2000 and El-Tash, 2000). 
1.2. Problem statement and importance: 
 Traditional estimates, of malaria cost, have looked at some of the 
short-term costs without taking into account the long-term effects of 
malaria on economic growth and development. Short-term costs- 
including lost work time, economic losses associated with infants and 
child mortality* and morbidity**, as well as the cost of treatment and 
*: Been subject to death, loss of a life in a large scale, z number of death on a given period. 
**: The nature of disease indicative of disease.  
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prevention–are typically estimated to be higher than one percent of a 
country’s growth national product (Abuja, 2000).  
 These estimates, however, neglect many other short-term costs. 
Yet researchers have found that households might be willing to pay 
several times the direct income loss caused by malaria in order to avoid 
it, suggesting that the pain, suffering and uncertainty associated with the 
disease is very high and should certainly included among its short-term 
costs. Furthermore, these short-term costs are likely to have risen in 
recent years due to increasing number and complexity of cases in many 
countries. Moreover, the spread of drug-resistant malaria is substantially 
raising the costs of treatment in many cases, as well as the burdens of 
morbidity and mortality (Abuja, 2000).  
 Beyond these high and rising short-run costs, malaria impedes 
economic growth and long-term development in many ways. Malaria 
may impede the flow of trade, foreign investment, and commerce, 
thereby affecting a country’s entire population. Tourists shun regions 
with high malarial, as do multinational firms choosing the location of 
foreign investment. Also, the economic effect of malaria on infected 
individuals may greatly exceed the direct costs of any single episode of 
the disease.  Repeated bouts of malaria tend to hinder a child physical 
and cognitive development, and may reduce child’s attendance and 
performance at school. Furthermore, repeated bouts of malaria may 
expose individuals to chronic malnutrition and to increased vulnerability 
to other diseases (Abuja, 2000).  
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1.3. Objective of the study 
 The objective of the study is to investigate the impact of endemic 
diseases on crop productivity, which consequently affects crop 
productivity in El Zeidab Agricultural Scheme (ZAS). 
Specially the study aims to:  
The primary objective can be broken into specific objectives:  
? Investigate the effect of lost working hours, relief cost, 
infection time and activities inside the canals on crop 
productivity. 
? Determine the effect of malaria and bilharzia on the farmers' 
expenditure.  
? Examine the relationship between the incidence of the diseases 
and the absenteeism from field.     
? In the light of the results arrived at from the analysis to suggest 
a rational applicable solution to the problems of epidemic 
diseases in the (ZAS).   
1.4. Hypothesis formulation 
• Water borne diseases have a negative effects on the labour 
productivity and consequently on farmer's income.  
• Water borne diseases will increase the farmers' expenditure. 
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1.5. Research Methodology 
1.5.1. Methods of data collection: 
1.5.1.1. Data source:  
Both primary and secondary data will be used. Secondary data 
will be obtained from textbooks, published papers, reports, Ph.D., M.Sc. 
theses and from governmental administrations, research centres, ZAS and 
Ministry of Agriculture and Forests … etc.  
For primary data, a questionnaire will be designed. This is mainly 
to collect cross-sectional data for the season 2001 – 2002. 
1.5.1.2. Sample technique:  
Four visits have been conducted to the ZAS for meeting the 
scheme administration, health personnel, and farmers' committee as well 
as to the sheikhs and social leader. The visits purpose had been explained 
in details so as to encourage them for participate.  
Based on the visits a questionnaire had been designed, tested and 
finally conducted. For the survey purpose, two stages random sample 
was used in selecting the respondent farmers, at first stage ten villages 
were selected randomly, from each selected village ten farmers were 
chosen randomly. 
1.5.1.3. Sample size:  
The population is estimated to be about 20000 living in 20 villages 
and 2 permanent camps. Some villages are located inside the irrigated 
area adjusted to the minor canals; others are outside the irrigated area.  
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The sample size was determined according to the level of 
precision desired and the availability of the resources in terms of cost, 
time and other relevant facilities. According to Bhattacharya & Johnson, 
1977 the following formula was used to determine the sample size: 
n =  
D
VK×  
Where: 
K = Z value (the normal deviation of 0.90 probability), which  
was found to be (1.78).   
V = the estimated standard deviation of output in the area of the  
study, (2.8) as cited by Elfadil (1990).  
D = the magnitude of the difference to be detected (0.05). 
n =  srespondent1007.99
05.0
8.278.1 ≅=×  
A note meeting was conducted to the selected samples for 
explaining the duties as well as filling the questionnaire. It was agree that 
the most suitable time to meeting the farmers is just after the breakfast of 
Ramadan.  
1.5.2. Methods of analysis: 
1.5.2.1. Theoretical framework of ZAS scheme: 
 Production functions are normally estimated investigated the 
impact of some selected variable on yield. 
 The production function is defined as the relationship between 
quantities of various input used per unit time and the maximum quantity 
of the output produced at that particular time. In addition, it can be 
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defined as "a relationship or mathematical relationship between an 
output (Y) and different inputs (Xs) used to produce it" (Ibrahim, 2002). 
Heady and Dillon (1961) concluded that numerous algebraic equations 
can be used in deriving production functions. No single form can be used 
to characterize agricultural production under all environments. The 
algebraic form of the function and the magnitude of its coefficients will 
vary with soil, climate type and variety of crop or livestock resources 
being varied, state of mechanization, magnitudes of other inputs in a 
fixed quantity for the firm.  
 Upton (1976) reported that the production function in theory, 
would include inputs of sources such as variable soil nutrient, pest and 
disease, that might be influence yield and because impossibility of 
specifying all these variable separately, some may be lumped together 
into a broad category, such as land labour and other variables which are 
considered to be unimportant can be ignored. 
 Production function can be represented by table(s) schedule(s), or 
mathematical equation(s), to determine maximum output that can be 
produced from specified combinations of inputs given the existing state 
of technology, the output will change when quality of inputs changed. 
Mathematically the production function can be represented as follows:  
 qi  = f (x1 x2 xn) 
Where: 
 qi = output of product j 
 xi = inputs used i = 1 to n. 
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1.5.2.2. Statistical analysis: 
 The following techniques have been used to conduct the analysis 
of the data. 
1.5.2.2.1. Regression analysis: 
 This procedure is used to assess the relationship between the 
dependant variable and the independent variables that affect it. 
Regression may be simple or multiple. 
• Multiple regression:  
 Multiple regression measures the change in one variable while 
holding the effects of other variables constant. It consists of two or more 
independent variables. 
 The multiple regression model contains several explanatory 
variables, is considered as a logical extension of the simple regression 
model (Bower, 1982). 
The general equation of multiple regression model is written as:  
 Y = bo + b1x1 + ... + bnxn + e 
Where:  
 Y   = the dependant variable. 
 x1 ... xn  = independent variables. 
 bo   = intercept.  
 b1..., bn  = regression coefficient.  
 e   = error term        
 The variation in the dependent variable Y is due to the 
deterministic elements explained by the independent variables (x1, ..., x2). 
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 The coefficient represents the change in the value of the dependent 
variable for a unit change in one independent variable, assuming other 
independent variables being constant.    
• The coefficient of multiple determination (R2):  
 It gives the percentage of the variation in the dependent variable 
explained linearly by the variation in the independent variables. It could 
be low because of a high variance of the disturbance term. However, 
higher R2 is not necessary for good estimates. Time series data generally 
lead to much lower R2 than does cross-sectional data. The reason is that 
series data, the units of observation are essentially aggregation where as 
cross-sectional data is typically base on micro units (Kennedy, 1985).  
 R2 ranges from zero (on linear association) to one (an exact linear 
association). 
• The adjusted R2 (R-bar-squared):  
 Is developed to facilitate meaningful comparisons a cross 
equations using different explanatory variables and different sample size. 
It is always less than the unadjusted R2. 
1.5.2.3. Descriptive statistics: 
Descriptive statistics (mean, percentage and frequency distribution) 
were used to generate general description to the scheme. 
1.5.2.4. Data processing and transformation: 
 It is more useful and understandable to transform the local time 
units used by the villagers (Dahawas & Duhrias) into working hours. It is 
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also important for further analysis that the working rate of men, women 
and children should be standardized, to obtain a reasonable index.   
 Data analysis was carried out using a microcomputer, SPSS 
programme, regression based on the nature of the variables and their 
distribution.  
1.6. Ethical considerations:  
 Preliminary visits were organized to the ZAS for meeting the 
Scheme’s Administration, the villager’s Shiekhs, and village committee, 
in addition to the health personnel to explain the purpose of the study.  
Another meeting was arranged with the selected households and their 
collaboration was requested.  In these meetings, it was agreed on the best 
times for completing the questionnaire. Those who are not available 
were revisited and those will be found infected in the parasitological 
surveys will be treated under medical supervision. Diagnosis and 
treatment were conducted via Bilharzia Research Laboratory, Faculty of 
Science, University of Khartoum. 
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CHAPTER TWO 
LITERATURE REVIEW 
 
2.1. Agricultural production:  
 Productivity measures specially are subdivided into partial and 
total measures. Partial measures are defined as the amount of output per 
unit of a partial input commonly used. Partial measures are yield (output 
per unit or land) and labour productivity (output per economically active 
person or per agricultural person hours), yield is commonly used to 
assess the success of new production practices or technology. Labour 
productivity is often used as a means of comparing the productivity of 
sectors within or across economies. It is also used as an indicator of rural 
welfare or living standards since it reflects the ability to acquire income 
through sale of agricultural goods or agricultural production (FAO, 
2001). 
 The total factor of productivity (TFP) was devised as the ratio of 
an index of agricultural output to an index of agricultural input. The 
index of agricultural output is a value wished sum of all agricultural 
production components. The index of agricultural input is the value 
weighted sum of conversional agricultural input. This generally includes 
land, labour, physical capital, livestock and chemical fertilizer and 
pesticides (FAO, 2001).  
2.2. Health:  
Health is defined in different ways: 
 28
          Health is a state of complete physical, mental and social well 
being, not merely the absent of disease infirmity. The ecologists view 
health as a harmonious equilibrium between man and his environment 
and viewed disease as a maladjustment of human organism to the 
environment (WHO, 1996). 
 In addition FAO (1995) defined Health as a complex subject and 
specialist expertise will be required when preparing an environment 
impact assessment (EIA), health risks mentioned in connection with the 
environmental and socio-economic change are discussed with possible 
preventive and mitigating measures.  
 The conference accepted that health should be an integral 
component of the management and development of human settlements 
whether being rural or urban, good health in cities requires commitment 
to health promotion and disease or incident prevention within all sectors 
not just on the part of health professionals these while recognizing 
traditional health department have critical role to play in promoting 
health. It is becoming apparent that sectors such as local government 
planning and transport also have key roles to play in disease prevention 
those change imply an effective national health policy will be one that 
incorporates municipal and local government health policies and 
programmes that emphasize disease prevention and health promotion 
(WHO, 1996).  
 The health sector should take the responsibility for the monitoring 
of health status during project construction and early operation and the 
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adjustment of the health component in the environmental actions plan 
(FAO, 1995). 
2.3. Water sanitation and health:  
 Jackson (1989) stated that, disease carried by drinking water kill 
five million humans annually and make one sixth of population ill. The 
supply of adequate water is costly. However, quantitative aspect of 
supply can be seen to correlate more closely with health improvement 
than water purity, access to water is also important and people have been 
found invariably to use the closest source. Hence water treatments 
programme must always take account of convenience. He also stated 
that, action to improve sanitary condition also has a high priority, should 
not be dissociated from initiative relating to water supply.  
 Sanitation is the safeguarding of good health. Sanitation course the 
whole field of controlling the environment with a view to prevent 
disease, promote health and prolong life (Park, 1993).  
 About 80% of the sickness in the world is due to inadequate 
supply of water sanitation and about 25000 people die every day in the 
third world from water related diseases. Water born diseases spawned by 
human waste, cause 80% of the children death in the third world. Four 
out of every five common disease are caused by dirty water or lack of 
sanitation (UNDP, 1996).  
 The World Health Organization (WHO) reported that infections 
and parasitic diseases linked to water are the third leasing cause of 
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productive years lost due to morbidity and mortality in the developing 
world (Barton, 1990).  
 Distinction is made between malaria and East Coast fever, which 
primarily affect productivity by increasing the morbidity and mortality to 
individuals or herds in areas of existing or settlement. It is include that 
there is an urgent need to develop simpler control technologies and to 
pay more attention to the type of socio-economic planning (including 
land-use planning) that must accompany or predate disease efforts if they 
are to fulfill their full economic and social potential overtime (McMillan 
– Meltzer, 1996). 
2.4. Malaria in Sudan: 
 In Sudan, malaria is one of the most serious public health 
problems accounting for some 40% of incidence all infectious diseases 
(Federal Ministry of Health, 1999). It is the most important cause of 
mortality and morbidity especially among children and pregnant women, 
3.6% (Malaria Administration, 1998). However, as development has 
progressed, the epidemiological diversity of malaria has become 
increasingly complex. Agricultural and water resources development 
projects have been associated with population movements and 
resettlement of communities. As a result of civil unrest, natural disasters 
(drought & desertification) and economic difficulties there has been a 
tremendous increase in population movement to agricultural schemes. 
This phenomenon has been an important factor in the spread of the 
disease. 
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2.4.1. International sanitation:   
According to the UNFPA (1996) malaria is the fifth most common 
cause of illness in the world with an estimated of 2 million death a year. 
Some mosquitoes in addition to that some have adapted to urban habitat 
and drug resistant. Strains of malaria have emerged and spread rapidly, 
over 400 million people are currently infested with malaria.  
 Malaria aggravates common pediatric problems such as 
malnutrition, pneumonia and diarrhea diseases. Moreover, malaria has 
adverse effects on the socio-economic situation and is found to be the 
first cause of absenteeism, the prevalence rate of malaria (per 1000 
population) has risen dramatically from 144 to 205 between 1977 to 
1983 and to 373 in 1993. The increase was mainly due to the curtailment 
of control measures for various reasons including unavailability of 
adequate source (Unicef, 1995).  
 Much malaria has been due to bad management of water in 
irrigation canals. Poorly sited ditches culverts, leaking sluice, gates, sup-
age and follow rice field (Bruce, 1993). Malaria associated with 
extensive agricultural development the influx of workers who have little 
immunity, irrigation or other environmental modifications and insecticide 
residence (WHO, 1991).  
2.4.2. Malaria sanitation in Sudan: 
 In the Sudan malaria came at the top of the most prevalence 
diseases in the nineties there was reported decrease in the number of 
population infected by malaria between 1988-2000 (Table 2.1).  
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Table 2.1. Distribution of malaria cases and prevalence (1988-2000)* 
Year 
All diseases 
(out-patients)  
Malaria  
(out-patients) 
Malaria  
(In-patients) 
Malaria 
(Deaths) 
Prevalence per 
1000 pop. 
1988 30369206 4555381 121629 1610 182 
1989 31028002 5403135 123319 1948 210 
1990 34856244 7508704 116130 1434 291 
1991 37450874 6947787 167859 1898 261 
1992 41112994 9326944 156863 1935 341 
1993 40240848 9867778 175060 2404 395 
1994 35423541 8652205 213672 2464 333 
1995 32816226 6347143 140715 2759 239 
1996 28846672 4595092 117637 1944 164 
1997 21029506 3063921 101635 1825 146 
1998 25862204 3756599 113660 2123 145 
1999 27155314 4215308 138503 2622 155 
2000 28513079 4332827 145428 2753 151 
2001 19928510 3985702 119911 2252 124 
Source: Federal Ministry of Health, 2002.   
*: Southern State not included. 
2.4.3. Economic impact of malaria:  
 The costs of malaria are also enormous when measured in 
economic terms. Highly malarious countries are among the very poorest 
in the world and typically have very low rates of economic growth. 
Many have experienced out right declines in living standards in the past 
thirty years. Malaria has played significant role in the poor economic 
performance of these countries (Bruce, 1993).  
 33
 Malaria remains the major health problem in Sudan where is 
diagnosed among all hospital and health official. The director of the 
national administration for the control of malaria said that 30% affecting 
the working population (El-Hassan, 1997).  
 The evidence strongly provided that malaria obstructs overall 
economic development during the period 1965-1990. Highly malarious 
countries suffered a growth penalty of more than one percentage point 
per year (compared with countries without malaria), even after taking 
into account the effects of economic growth (Malaria.org/jdsachecomic. 
html).  
 Analysis of data from 31 African countries during the period 
1980-1995 showed that the annual losses of economic growth due to 
malaria infection has been as high as 1.3 per year, and if this loss had 
been compound for 15 years the Gross National Product (GNP) level 
would have been reduced nearly 20% during that time (WHO, 2000).  
 Malaria has a very negative effects on productive sectors of the 
society, particularly in areas of irrigated scheme and sugar cane scheme 
(El-Hassan, 1997).  
 Malaria is not only a major public health problem, but is also an 
important obstacle to the development process. Its spread is linked to 
specific development policies and actions such as paving roads, building, 
new agriculture settlements and irrigation scheme. In many areas of the 
world it is social condition that is closely associated with the 
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development of rural areas and the movement of underprivileged 
population (Bernhard, 1991).  
 The current malaria situation, the economic impact of the disease, 
and entomological aspect of malaria control and eradication are 
discussed. The resurgence in global incidence of malaria over the past 14 
years can be attributed very largely to the resistance of Anopheles 
mosquito vectors to previously effective insecticides, through lack of 
fund has contributed to the failure of sum eradication programme. 
Agriculture is often a major contributory cause of insecticide resistance, 
through the wide spread use of insecticides against crop pests. It is also 
the chief sufferer because of the disabling and weakening effects of the 
disease on people involved in food production (Div, 1979).  
 The overall economic impact was limited by malaria. Malaria 
causes were concentrated in an important agricultural season, during 
which 5.6 of working days were lost due to malaria. In addition, children 
lost 10% of school days due to malaria during the high transmission 
season.  
 Benefits of control interventions, these cost have to be considered 
together with direct expenditures incurred by households such as 
treatment  and  travel  and  with  cost  of  the  service  providers 
(Konradsen et al., 1997).  
2.5. Bilharzia in Sudan: 
 Agriculture in Sudan, especially the irrigated sub-sector provides a 
good habitat for bilharzia. Though our main interest is on malaria a look 
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at bilharzia might help reflecting the magnitude of disease of 
productivity. Since 1924, with the completion of Sennar Dam, improved 
water management has led to increasing use of the fertile Nile flood 
plains.  Today the Gezira-Managil Scheme totals two million acres and 
the cotton produced generates over 50% of the total export earnings for 
the whole country.  Meanwhile, new agricultural schemes have been 
constructed e.g. Gezira, Managil and Rahad for cotton, sorghum and 
wheat.  Girba, Kinana, Asalaya and the Gunaid for the production of 
sugar (Ahmed, 1998 and El-Tash, 2000).  
 The agricultural sector plays a pivotal role in the Sudanese 
economy. Its efficiency is central to any programme of economic 
recovery (Sudan Ministry of Finance & Economic Planning, SMFEP, 
1992). It remained the largest single contributor to gross domestic 
product (GDP), 37% of national output (World Bank, 1995). Moreover, 
it is the source of virtually 80% of the country's labour force. It 
generated over 95% of the country's foreign exchange earnings (SMFEP, 
1993). Within agriculture, crop production accounts for 52% of the total 
agricultural output. Thus, agriculture is the most important sector for 
overall economic growth since it accounts for 67% of the productive 
sector GDP.  
 In all agricultural schemes, the permanent source of irrigation and 
drainage systems were properly designed for maximum production 
without due consideration to the side effects of the environmental 
changes.  The price had been paid for the agricultural development, the 
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dramatic increase in both prevalence and intensity of schistosomiasis 
(Omer et al., 1976; Kardaman et al., 1982; Ahmed, 1998, 2002 and El-
Tash, 2000).  
 Schistosomiasis is considered one of the most important parasitic 
diseases affecting man in agricultural schemes. The disease is very 
closely linked with socio-economic situation of the communities, with 
rural lower income groups suffering more than high communities. 
 Schistosomiasis is an sidious and debilitating disease caused by 
small worms belonging to the group of parasites called trematodes or 
flukes (WHO, 1998).  
 Schistosomiasis is caused by parasitic trematode worms which in 
their adult forms live in the blood stream of human hosts and to 
completion of their lifecycle, needs to pass larval stage in certain species 
of aquatic snails. The ecological requirements of these intermediate hosts 
are key factors in the distribution of the disease aquatic weeds provide an 
important substrate for the snails. Unlike mosquitoes, snails do not 
activity carry the disease organism from one human to another (FAO, 
1995).  
 Schistosoma haematobium infection is endemic in 53 African and 
Eastern Mediterranean countries including Jordan, in which Schistosoma 
was reported in 1986. It estimated that at least 200-300 million persons 
are exposed to the risk of infection and about 90 million person are 
infected. However, due to diagnostic techniques the extent of morbidity 
due to Schistosoma infections has probably been under estimated. It is 
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widely accepted that the most infected individual show no symptoms or 
signs upon physical examination, and only a small proportion develop 
serious chronic diseases. The primary objective of the current strategy of 
control is the reduction or diminution of morbidity due to schistosome 
infection. To reach this objective a thorough understanding of the 
morbidity due to Schistosoma in necessary considerable. Progress has 
been made is assessment of morbidity of Schistosoma haematobium 
infection during the past 30 years (WHO, 2000).  
2.5.1. The economic impact of Schistosoma: 
 Schistosoma is one of the main health problems hindering socio-
economic development in Egypt. It affects millions at an early age 
reduce productivity and exerting a significant socio-economic impact 
(Abdel-Hadi et al., 2000).  
 Control of the disease requires sustaining and long-term funding 
and Schistosoma is a slowly progressing clinical problem which does not 
cause high mortality rates that command public attention factors such as 
these mitigate against efforts to justify control in cost benefit terms 
(Stockard and Abdalla, 1978).  
2.5.2. Incidence of infection in the scheme:  
 In the two surveys conducted in ZAS during (2001-2002) the 
number of villages which prevalence to the infection of the schistosoma 
were categories to three category zero infected village, 1-10% infected 
and more than 10% infected villages. 
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The results of the surveys showed that the number of infected 
village were two, one and seven villages for the first season (2001), 
respectively (field survey, 2001).  
On the other hand the second survey resulted on two, six and two 
villages infected by the previous percentage range, respectively (Field 
survey, 2002).  
2.6. Labour supply and agricultural productivity  
 Health is shown to be significant determinate of productivity and 
labour supply and it is measured in terms of calorie intake, housing, 
clothing, personal and medical care expenditure. It is suggested that 
expenditure on a "minimum need programme" might prove more 
productive than certain investments in physical capital in the early stage 
of development (Dhesi and Dhariwal, 1982).  
 The data by farm size from Japanese farm household economy 
survey showed a negative relationship between the off farm wage rate 
and the average product of labour in agriculture. It is calculated that 
without any drastic reduction of the labour input to agriculture caused by 
the off-farm employment of household heads is small farms, a positive 
relationship may be observed between productivity and farm size 
(Ishida, 1981) 
 Farm family labour is not fully utilized, and the difficulties facing 
the one-man farm demand for additional labour can be classified 
according to the type of skill labour required. Ways of supplying 
additional labour can be divided into informal, commercial and 
cooperative arrangements. Cooperative possibilities are favoured here, 
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based on the success of farmers, group in such ventures as a machinery 
sharing, requisite, marketing and training (Gasson, 1977). 
 Labour is an essential ingredient in the production of nearly every 
commodity, along with other resources such as soil, water... etc. The 
number of hours worked, depend on labour supply and demand, the 
number of hours supplied responding either positively or negatively to 
change in demand (Betonm and Thomas, 1980).  
2.7. Expenditure:  
 Ruiz and Kroeger (1994) stated that in their depth studies in three 
communities of Colombia and Ecuador, over a period of time present that 
the average cost per case of malaria was US $17.30 (the indirect cost 
amounted to US $15.8 represent the direct cost remainder US $1.5), the 
loss corresponded to (20%) of a minimum monthly wage or to a value of 
5.6 days work.  
In Ecuador, the average cost per case of malaria amounted to US 
$10.40 (indirect cost US $5.90 and direct costs US $4.50) the losses 
corresponded to (16%) of minimum monthly wage with a value of 5.7 
days work. 
In Colombia the average cost per cost of malaria was US $4.80 
(indirect cost US $3.5 and direct costs US $1.30) the losses corresponded 
to (16%) of minimum monthly wage with a value of 4.4 days work.  
The result showed that the major economic impact of malaria in 
the reduction of the labour force of families (indirect cost), and less so in 
the direct costs of care and cure. This emphasizes the economic 
importance of malaria because of the rural families with economies at 
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subsistence level depend for survival particularly upon the maintenance 
of their labour force.  
 A study of economic impact of malaria in Malawian house-hold 
conducted by (Ettling, et al., 1992) stated that the primary income source 
fore these households was farm production (92%). The expenditure of 
malaria prevention varied with household income level only 4% of very 
low income households spent resource on malaria preventive measures 
compared to 16% of other household. The overall direct expenditure on 
treatment of malaria illness in household members was US $19.13 per 
year (28% of annual income) among very low income households and 
US $19.84 per year (2% of annual income) among low to high income 
households. The indirect cost of malaria was calculated on the basis of 
work days lost, which was a record US $2.13 per year (3.1% of annual 
income) among very low income households and US $20.01 per year 
(2.2% of annual income) among low to high income households. 
2.8. The impact of bilharzia and malaria on the productivity of ZAS: 
 The impact of malaria was asked by two main factors people tend 
to continue to work in spite of illness and redistribute task allocations by 
substituting for ill persons significant loss may be experienced in the 
quality of production and quality of construction wage days and school 
days which lost due to malaria in the household illness related which has 
costs higher than cost of treatment (Jayewordene, 1989).  
 Studies carried out on sugar state farms in northeastern Brazil 
showed that the losses to the catens sugar state from reduced 
productivity caused by Schistosomiasis for the harvest season as 
 41
calculated to be 0.93% of the state's total production (approximately US 
$135.000). When this figure is extrapolated to the state of pernambuco 
(16 million tons of sugar total annual production) the annual loss in the 
state is estimated to be US $2 million (Dhesi and Dhariwa, 1982).  
 Data on agricultural labour productivity collected in Stlucia 
indicate that Schistosomiasis exerted a significant negative effective on 
productive potential, reducing daily earning by approximately 15%. Data 
collected on the Island indicated an even larger effect about 30%. The 
debilitating effects of Schistosomiasis increased with the duration of 
infection (Weisbrod et al., 1978).  
 Amongst Gezira Scheme tenant in the Sudan, 62% of the loss of 
work hours due to malaria was compensated for by family members, 
primarily women and children, though at the expense of household 
activities and schooling (Nur and Mahran, 1998).  
 The economic cost at the household level of work days lost due to 
malaria and other illness was estimated by (Konradsen et al., 1997) in a 
rural community in Srilanka. In the economically active age group 
(14.60 years), 1.8% of working days were lost due to malaria and 5.2% 
due to all other illness. Although, the overall economic impact was 
limited, malaria cases were concentrated in an important agricultural 
season, during which 5.6% of working days were lost due to malaria. In 
addition, children lost 10% of school days due to malaria during the high 
transmission season (Nur and Mahran, 1998). 
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CHAPTER THREE 
STUDY AREA AND SOCIO-ECONOMIC  
CHARACTERISTICS  
 
3.1. Historical background: 
 Sudan Government in 1904 decided to offer for sale 10000 
feddans concession on the main Nile to entrepreneurs with sufficient 
capital and approved development plan (Brien, 1980). Ultimately, only 
one concession was approved and taken up. The concession is located at 
Zeidab about 180 miles North of Khartoum.  
 The American concessionaire, Leigh Hunt, formed a company in 
London called the Sudan Experimental Plantations Syndicate. The 
company installed its first pump at Zeidab in 1906 and began growing 
cotton and wheat. The company was recognized in 1907 and renamed 
the Sudan Plantation Syndicate (SPS). It was the SPS Company, which 
under the direction of prominent British businessmen eventually took 
over the management as one of the planters of the Gezira Scheme.  
 In 1949 when the concession of the SPS ended and sold the 
scheme with all its equipments to Mrs. El Barbari. Under El Barbari 
management, the scheme was renamed as Zeidab Plantation Company 
and an additional 5000 feddans had been added as an extension. An 
electricity power station had been installed in addition to the renewal of 
the old water pumps.  
 In 1969 the scheme was nationalized and the management 
responsibility had been shifted to the Agricultural Reform Corporation. 
In 1971 the management of the scheme had been changed to Ministry of 
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Cooperative and Rural Development till 1973 when it was shifted again 
to the Public Corporation for Agricultural Production (PCAC) with the 
North Province Agricultural Corporation (NPAC) as the branch of 
PCAC directly responsible for managing all the Northern Region 
Scheme including Zeidab Scheme (El-Fadil, 1990).               
 Zeidab Agricultural Scheme is the oldest of the schemes 
belonging to the Northern Agricultural Corporation (NAPC) in the 
Northern State. The total area of the scheme is 22.000 feddans, the 
extension is 6.000 feddans, 14.912 owned by Zeidab Plantation 
Company (ZPC), 10.006 feddans owned by the government and 4.190 
feddans owned by the tenant, these three types of land tenure make up 
the total area of the scheme which cultivated according to rotation 
system, the main crop grown is cotton with an average area of 6.000 
feddans, while the winter crop grown are faba beans and wheat 
constitute an average area of 8.000 feddans and the rest (12.000 feddans) 
is usually left as fallow, there is 2.371 feddans grown with dura in the 
summer (El-Fadil, 1990)(Map 1).   
3.1.1. Climatic features:  
 The NAPC Scheme in the River Nile State including ZAS 
Scheme, lie on the boundary of the desert region, the elevation is 200 m 
to 400 m above the sea level. The rainy season is very short, lasting for 
only three months during which the annual precipitation is too low.  
 There is a wide range of temperature over the year, with a daily 
mean temperature (April – October) exceed 31ºC and 38ºC at Shendi and 
Atbara respectively. The relative humidity seldom exceeds 35% in either 
Shendi or Atbara.  
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Map 1. The area of study (ZAS), in River Nile State 
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3.1.2. Seasons:  
 From a climatical point of view, the year divided into two seasons, 
but from an agricultural point of view, there are three seasons: summer 
(seifi), winter (shitwe) and flood (damira), the classification is related to 
the time of planting where the growth of a particular crop could be in the 
following season.  
3.1.3. Soils: 
 Within the Nile valley, there are large areas, which are highly 
suitable for irrigation and most of these areas have already been 
developed. On the landward side of the basins there are higher terraces 
which give way to rock and sand dunes as one goes further away from 
the river. The soil is alluvial in origin and belongs to the vertisol, entisol 
and avidisol groups (El-Fadil, 1990).              
3.2. The socio-economic characteristics of the respondents:  
 This section presents the socio-economics characteristics that 
influence the labour force and their productivity in the area.    
3.2.1. Age: 
 The age distribution of the labour force may have positive impact 
on their attendance. The young respondent is expected to have a high 
rate of attendance than the older ones. The younger labourer is likely to 
be less affected by water borne diseases and social factors that tend to 
cause labour absenteeism. 
 The study showed that there are five age classes to be charged 
table (3.1)(21-40) and (41-60) years, 45% and 40% respectively and 
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12% between (61-80) and very few (2%) above 80 years with average 
age 43.99 years, which indicate that the majority of respondents (85%) 
were within the productive age (20-60 years). 
 
Table 3.1: Age classes in ZAS, season 2001/2002.    
Age (years)  Number of respondent Frequency (%) 
< 20  1 1 
20-40  45 45 
41-60  40 40 
61-80 12 12 
> 80   2 2 
Total  100 100% 
 
3.2.2. Family size:  
 The vast majority of the family size (61%) were observed to be 
restricted between 6-10 individuals. On the other hand (21%) less than 
aforementioned, while (18%) exceeding the previously mentioned family 
size (Table 3.2), the average family size in the area was found to be 6.64 
persons.  
 
Table 3.2: Family size in ZAS, season 2001/2002.    
Valid   Number of respondent Frequency (%) 
≤ 5 21 21 
6-10 61 61 
11-15 8 8 
≥ 16 10 10 
Total  100 100% 
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3.2.3. Marital status:  
 As shown in Table (3.3) the married respondents are 84% and 
only 16% are single.  
 
Table 3.3: Marital status in ZAS, season 2001/2002.    
Marital status  Number of respondent Frequency (%) 
Married   84 84 
Single  16 16 
Total  100 100% 
 
3.2.4. Educational level: 
 There are 31 basic (primary) schools and only two higher schools 
in the area (field survey, 2002). The vast major (97%) of the scheme 
labour forces were educated, while only 3% were illiterate. The 
percentage of education is high because the scheme was the first one 
established in Sudan and the schools were opened at that time (Table 
3.4). 
 
Table 3.4: Educational level in ZAS, season 2001/2002.       
Educational level   Number of respondent Frequency (%) 
Illiterate  3 3 
Khalwa  16 16 
Basic school  41 41 
Secondary school  34 34 
Universities  6 6 
Total  100 100% 
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3.2.5. Secondary occupation (off-farm income): 
 The bulk of sample (64%) restricts themselves to agricultural 
activities. Reasonable samples (13%) supplement their income as a 
labourer, while (6%) as merchant (Table 3.5), which indicate that there is 
scarcity in work opportunities beside agriculture.  
 
Table 3.5: Secondary occupation in ZAS, season 2001/2002.      
Secondary occupation  Number of respondent Frequency (%) 
Merchant  6 6 
Labour  13 13 
Other  17 17 
Agriculture  64 64 
Total  100 100% 
 
3.2.6. Irrigation supervision:  
 The majority (82%) of the farmers in the scheme irrigated their 
farms by themselves, while 15% by family members and only 3% via 
hired labour (Table 3.6).  
 
Table 3.6: Classification of irrigation supervision in ZAS season 
2001/2002 
Irrigation supervision  Number of respondent Frequency (%) 
Farmer 82 82 
Farmer + Family  15 15 
Hire labours  3 3 
Total  100 100% 
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3.2.6.1. Canal clearance of the study area: 
 The canals characteristics include the type of cleaning from (Abu 
20, Abu 6) to the field canals. In addition to that, the number of labours 
work in it, and the kind of weeds and other things that closed the canals, 
hence create a suitable habitat for the vectors, which transmit the 
parasites of the water borne diseases (Plate 1). Furthermore, such weeds 
hinder the flow of water to the farm and closed water regulators (Plate 
2). Kind of health services provided and the effect of diseases carrier are 
also discussed and examined to show how the health conditions affected 
the labour force and their attendance on farm.  
3.2.6.2. The cleaning of Abu (20, 6) and Elhawasha: 
 Regarding Abu (20) clearance, the percentage of labour that used 
were more less than those used in Abu (6) and Elhawasha clearance. The 
clearance percentage of Abu (20) needs from one to two labours yearly 
in a percentage of 51%, Abu (6) need 82% of this labour and Elhawasha 
clearance needs 75%.  
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Plate 1: Canal terminal  
 
 
 
 
 
 
 
 
 
 
Plate 2:  Clay and weeds obstructing the irrigation  
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Also between 2-4 labours were used in a percentage of 48% 
including Abu (20), 9% of which are used for Abu (6) clearance, in other 
hand the cleaning of Elhawasha does not need more labours because Abu 
(20) needs to be cleaned once or twice during the growing one season. 
Abu (6) and Elhawasha needed a periodic cleaning; therefore, using 
more labours in cleaning means more cost. The cost of clearance of Abu 
(20) is less than the cost of Elhawasha clearance for the reason that Abu 
(20) pass through more than one Hawasha and every Hawasha should 
clear the part that passes through it as shown in (Table 3.7)   
 
Table 3.7: Abu (20, 6) and Hawasha clearance per year in ZAS season  
                  2001/2002.   
No. of respondent  Abu 20 Abu 6 Elhawasha 
0 0 9 25 
1-2 51 82 75 
3-4 48 9 0 
> 5 1 0 0 
Total  100 100 100 
 
3.2.6.3. Water flow constrains  
 The muddy sand and grasses close the running of water. The ratio 
of accumulation of clay plus weeds in the canals is 70%, clay are 24% 
while only 6% of the respondents reported that weeds close the canal. 
The main reason for that is the descending of the main canal towards the 
scheme, which causes the accumulation of mud in the canals (Table 3.8). 
Another reason is that weeds and shrubs grown thickly in winter like 
(Tumsahia = Plogonium glabrum, Oshar = Calotropis procera, Miskeet 
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= Prosopic chilensis, and Ombremeta = Typha ongstata). The growth of 
these weeds during winter increases the breeding of mosquitoes and 
snails, which carry malaria and bilharzia parasite respectively (Table 3.8 
Plate 3).  
 The scheme is mainly irrigated by the main canal from the River 
Nile (Plate 4), this result in accumulation of mud in the canals. In 
addition, weeds grow thickly at this time of the year. The two factors 
mentioned above make the ratio of mud and clay accumulation reached 
24% (Table 3.8 and Plate 3).            
 
Table 3.8: Constrains of flow of water in ZAS, season 2001/2002.   
Constrains    Number of respondent  Frequency (%) 
Clay  24 24 
Weeds  6 6 
Weeds + clay  70 70 
Total  100 100% 
 
3.2.6.4. Condition of irrigation regulators:  
 The general condition of the irrigation regulators ranges from 
excellent to bad. Those classified excellent are 54%, which are classified 
bad reach a ratio of 20% in the whole scheme and those classified good 
are 26% (Table 3.9).  
Table 3.9: Condition of regulators in ZAS, season 2001/2002.   
Condition    Number of respondent Frequency (%) 
Excellent  54 54 
Good  26 26 
Bad  20 20 
Total  100 100% 
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Plate 3: Accumulation of mud and weeds obstructing the irrigation  
 
 
 
 
 
 
 
 
 
 
 
 
Plate 4: The main canal from River Nile 
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3.2.7. Type of health services:  
 The bulk of the villages (92%) lack the basis health and sanitary 
services, while very few (8%) enjoy both (Tables 3.10 and 3.11), which 
increase the loss of hours due to the time and cost consumed to reach the 
medical units.  
 
Table 3.10: Health services in ZAS, season 2001/2002.   
Health services  Number of respondent Frequency (%) 
With health services  8 8 
Without health services  92 92 
Total  100 100% 
 
 
Table 3.11. Type of hygienic services of the respondents in ZAS, season 
2001/2002 
Type of hygienic  Number of respondent  Frequency (%) 
1. Spray inspectors  4 4 
2. Cleaning and spray  1 1 
3. Canal Spray   1 1 
4. House and canal spray 2 2 
5. No services  92 92 
Total  100 100% 
 
3.2.8. Annual diagnosis: 
 Periodic test of diseases cover 16% for the scheme. Generally, the 
periodic test of diseases is mainly done for the most effective kinds of 
diseases like Schistosomiasis and malaria (Plate 5). This test covers only 
those areas near the main roads and the health center. The health services 
system include Zeidab Rural Hospital (Plate 6), three dispensaries and 
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seven dressing stations cover all the villages in the west bank of the 
River Nile from Shendi to Atbara.   
 
Table 3.12. Periodic test of diseases in ZAS, season 2001/2002. 
Periodic test of diseases Number of respondent  Frequency (%) 
Yes  16 16 
No  84 84 
Total  100 100% 
 
 
3.2.9. Water diseases infect labours: 
 In this survey, only malaria and bilharzia had been considered for 
their notorious effect and influential role in production. 70% of the 
labours in the scheme are infected by malaria, 7% by bilharzia, only 23% 
of the labours in the scheme infected by others diseases (Table 3.13).  
 
Table 3.13. Water diseases infected respondents in ZAS, season 
2001/2002    
Water disease  Number of infected  Frequency (%) 
Malaria  70 70 
Bilharzia  7 7 
Others*    23 23 
Total  100 100% 
*: infections 
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Plate 5: Test of diseases 
 
 
 
 
 
 
 
 
 
 
 
Plate 6: Zeidab Rural Hospital 
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3.2.10. Income: 
  Farmers' income varies between 40 thousands to more than 3.230 
million Sudanese Dinars (SD) a year, 85% of the labours gain less than 
one million SD, 10% gain between one to two million SD and only 5% 
gain more than 2 million SD. The source of farmers' income is mainly 
from farming beside secondary occupation (Table 3.14).  
 
Table 3.14. Distribution of total income of farmers per year in ZAS, 
season 2001/2002    
Average (SD)(million)  Number of respondent Frequency (%) 
≤ 1 85 85 
1 – 2 10 10 
> 2 5 5 
Total  100 100% 
 
3.2.11. Monthly expenditure:  
 Monthly expenditure is mainly on living, health and education 
plus other things. 30% of the farmers expensed 10 thousand SD, 40% 
expensed from 20 to 30 thousand SD monthly and only 30% expensed 
more than 30 thousand SD a month (Table 3.15).  
 Expenditure in general varies due to areas cultivated by farmers, 
type of crops cultivated, the family size and other source of income (off 
farm income).  
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Table 3.15. Distribution of monthly expenditure of farmers in ZAS, 
season 2001/2002.    
Average (000 SD)  Number of respondent Frequency (%) 
1 – 2 30 30 
2 – 3 40 40 
> 30 30 30 
Total  100 100% 
 
3.2.12. Expenditure on health treatment:  
 Farmers' family spends 1000 to 2000 SD for the treatment of 
bilharzia and malaria in the scheme that is due to variation of infections 
and the hospitals, which take their treatment in. 
 Most of the scheme farmers (82%) spend less than 1000 SD, 7% 
between 1000 to 2000 SD a month, 3% spend 2000–3000 SD a month, 
and only 8% spend more than 3000 SD.  
 The ratio of farmers who spend more than 3000 SD in the scheme 
area is small, due to existence of many donated health centers in the 
scheme, and other governmental health centers. Generally, labours 
became well award and aquatinted to malaria and bilharzia diseases, 
which  made  them  go  for  treatment  in  the  first  stages  of  disease 
(Table 3.16).                
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Table 3.16. Expenditure on health treatment per month in ZAS, season 
2001/2002. 
Average (000 SD)  Number of respondent Frequency (%) 
≤ 1 82 82 
1 – 2 7 7 
2 – 3 3 3 
≥ 3 8 8 
Total  100 100% 
Source: Field survey (2002). 
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CHAPTER FOUR 
THE IMPACT OF MALARIA ON CROP PRODUCTIVITY  
 
 This chapter will deal with estimation of the relevance between 
number of man-hours and average production of two crops (wheat and 
sorghum), which grown in ZAS as main crops. In addition, the 
estimation of the factors (socio-economic and health) affecting crop 
productivity using regression model as a tool of analysis. 
4.1. Some considerations:  
4.1.1. Direct and indirect effect: 
There are two types of loss hours of direct or indirect loss. If 
disease attacks a working member its effect will be direct by delaying 
him from work otherwise it will manifest itself indirect through nursing 
an attacked person. We note that the distinction between these two 
effects may have a bearing on health policymaking as measuring the 
effect by tracing disease cases across children and adults separately (rest, 
nursing) (Ibrahim, 2002). 
4.1.2. Shadow effect: 
This effect a rises when an un attacked family member shift from 
his normal activity to another (compensation of labour) because the one 
normally assigned the latter who is attacked (Ibrahim, 2002). For 
instance if an adult (man or woman) is attacked by disease one of his 
family member may shift him from his work to agriculture. A shift in 
labour is what we have called (shadow) effect. The shadow effect is to 
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estimate the amount of labour drawn from other activities to compensate 
the labour that would have been lost in agriculture due to the disease 
(substitute)  
 
4.1.3. Debilitating effect: 
Beside delayed people from work, water borne diseases weakness 
the agricultural labours for a number of days, before and after 
medication. The debilitating effect is the reduction in efficiency of the 
labours reduction in man-hours or man-days actually done by him as a 
result of the disease. Having a labour debilitating index, the debilitating 
effect is measured by deflating the inefficient working days (man-hours 
spent in agriculture while labour are weak) in order to note out the 
normally efficient ones (before and after treatment)(Ibrahim, 2002).  
Labour deflating index: this index measures the percentage fall in 
the productivity of a normal farmers due to the debilitating effect of 
malaria they found that the efficiency (productivity) of such a farmer is 
an average reduced by 50% (Nour, 1992).  
4.1.4. Multiplier effects: 
Rural societies in a less-developed countries like the Sudan are 
characterized by strong kin and social relations among its' member. 
Because of this, the effect of disease is not limited to nuclear labour 
families, yet travel to treatment has an additional effect. These two 
effects we called them as a multiplier effect. Multiplier effect 
approximated by the amount of time spent in travel to treatment and the 
occasions (Ibrahim, 2002). 
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4.1.5. Income effect: 
Disease will have an effect on family income through the cost of 
private medication this effect was approximated by the cost of private 
medication (ibid, 2002). 
4.2. Impact of working hours on productivity: 
 The working hours have strong effect in yield, it was observed that 
the labour in ZAS working between 6-15 hours/day according to their 
free time and involving in off farm activities. This part of analysis based 
on working 6, 8, 12 and 15 hours/day/Hawasha (5-15 feddans).  
4.2.2. In wheat farms:  
 As shown in Table (4.1) there is a positive relationship between 
the increase in the number of working hours and average yield of wheat 
in ton per hawasha. The average yield obtained by working  < 4 hours is 
3.615 ton/hawasha, 4.93 ton/hawasha when they working for 4-8 hours 
and 6.67 ton/hawasha when they working grater than 8 hours.  
 On the other hand, it has been found that the majority of labour 
working in wheat is about 36, 58 and 6% of the total labour working in 
the scheme of the period (< 4, 4-8 and > 8) hours respectively. 
 According to norms people work for 4-8 hr/day however, from the 
Table (4.1) we can see those working for > 8 hours are better than those 
who work for 4-8 hours which, implies that those who work 4-8 hours 
were not healthy as who work for > 8 hours, therefore, they did not 
contribute efficiently to production. No one infected by bilharzia and the 
percentage decrease in malaria infected in the > 8 hours works. 
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Fig (4.1): Comparison of wheat crop yield according to No. of working hours 
and infection
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Table 4.1: Comparison of wheat yield according to number of working 
hours and infection: 
No. of hours 
Average yield 
(ton*/hawasha) 
No. or respondent Infected by malaria %  
< 4 3.615 36 15 41.6 
4-8 4.93 58 27 46.6 
> 8 6.67 6 2 33.3 
 
And the infection by the malaria decrease the production as the 
disease increase the productivity decreased (Fig. 4.1). 
 
 
 
 
 
 
 
 
 
 
4.2.2. In dura farms:  
 As showed in Table (4.2) there is a positive relationship between 
the increase in the number of working hours and average crop yield. The 
average yield obtained by working < 4 hours increases from (3.3 to 
7.825 Tons/hawasha) when working > 8 hours.  
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Fig (4.2): Comparison of dura crop yield according to No. of working hours 
and infection
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 From Table (4.2) we can also observed that the people whom 
working < 4 hours had a big percentage of infection by the malaria 
73.5% than whom working 4-8 hours (48.9%). This imply that those 
who work < 4 hours was not healthy therefore, they did not contribute 
efficiency to production (Fig. 4.2)      
Table 4.2: Comparison of dura yield according to number of working 
hours and infection: 
No. of hours 
Average yield 
(ton*/hawasha) 
No. or respondent Infected by malaria % 
< 4 3.03 53 39 73.5 
4-8 5.128 47 23 48.9 
> 8 7.825 10 2 20 
 
* ton = 10 sacks of cereals   
 Source: Field survey (2002). 
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4.3. Lost hours and their types:  
 It was observed that lost hours divided into five types these types 
are: rest, travel and occasion, nursing, substitute, debilitating before and 
after treatment hours. So we have to measure both complete loss of 
labour (absenteeism) and reduction in work efficiency (debilitation 
effect). 
4.3.1. In wheat farms:  
 As shown in Table (4.3) the total lost hours, which are recorded due 
to malaria infection in ZAS are drawing together a total of (665) absent 
hours from the total hours of agricultural labour. From the Table we can 
observed that the lost hours range between (154 to 83 hours) according 
to their types, it showed that the rest hours is taking a big part of the total 
hours (154 hours) and a percentage of (23.16%) that means when 
farmers takes rest as a matter of infection by malaria has lost a 
significant time.  
 From the farming hours, which consequently negatively affect the 
productivity of the farm labourer with debilitating before and after 
treatment have effect by (365 hours) from the total hours lost with a 
percentage of (54.89%). Despite the fact that the labour had treatment, 
yet he still feels debilitating. From the total cases, we found that the 
number of hours spent in working before and after complete health 
recovery is proportional (54.89%) this represent the percentage of days 
during which labour is below the normal. Nursing and substitute hours 
have different percentage of the lost hours 19.25 and 45.11% 
respectively.  
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Table 4.3: A total lost hours which recorded due to malaria infection and  
                their percentage in wheat farms.   
 Rest Travel Nursing 
Before and after 
treatment 
Substitute Total 
No. of hours 154 83 128 365 300 665 
Percentage 42.19 22.73 35.07 99.99 NA 100 
Percentage* 23.16 12.48 19.25 54.89 45.11 100 
 
NA : Not applicable  
Source: Field survey (2002). 
 
4.3.2. In dura farms: 
 Table (4.4) showed that the total lost hours which are recorded due 
to infection by malaria in dura farm at ZAS are drown total of (444) 
absent hours from the total working hours. Here we found that the rest 
hours have taken the big part of the total lost hours with a percentage 
(21.17%), in addition nursing and travel take (17.79% and 15.99%) 
respectively, beside that the lost hours before and after treatment are 244 
hours with a percentage of 54.95%.  
 
Table 4.4: A total lost hours that recorded due to malaria infection and  
                 their percentage in dura farms.  
 Rest Travel Nursing 
Before and 
after treatment 
Substitute Total 
No. of hours 94 71 79 244 200 444 
Percentage 38.52 29.10 32.38 100 NA 100 
Percentage* 21.17 15.99 17.79 54.95 45.05 100 
 
NA : Not applicable  
 Source: Field survey (2002). 
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4.4. Specification of model: 
 To study the impact of the factors of production of output, 
appropriate production function were estimated. Specification of any 
model requires first sign equation or system of appropriate equations, 
relevant set of variables have to be identified and a test of hypothesis has 
to be in an appropriate algebraic form of equation (Osman, 1990).  
 In this study to show the degree of influence level of significance 
and nature of relationship between dependent and independent variables, 
the linear production function form was chosen. The general form of this 
function can be written as: 
 Y = b0 + b1x1 + b2x2 + b3x3 + ... bnxn + e  
Where:  
 Y = the dependent variable. 
 b0 = intercept. 
 b1, b2, b3, bn = are coefficient to be estimated. 
 x1, x2, x3, xn = are the independent variables. 
 e = the error term. 
 The dependent variable (Y) is the output of crop taken in physical 
unit (ton per Hawasha). 
 In this study the continuous independent variables used were: 
x1 : cultivated land in feddan.  
x2 : labour variable, using the number of hours the labour worked before  
      the mechanization. 
x3 : capital variable, year income.   x4 : infection time.  
x5 : relief cost      x6 : activities inside canals.   
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 An equation was estimated depending on correlation matrix, the 
coefficient of multiple determinations (R2), the significance of t-value 
and the appropriateness of the sign of the regression coefficient. 
Primarily many variables were tried in the model but the estimate 
produce has excluded the irrelevant ones. The final specific equations 
were obtained after many tries using specific programme, in addition to 
that multiple regression was applied which run the regression and order 
the independent variables according to their t-value.  
4.4.1. Theoretical aspect of model specification: 
 The theoretical and partial aspect of some factors constrains the 
output discussed in this section: 
4.4.1.1 Land (crop productivity): 
 The land size measured (in hawasha) is assumed to be one of the 
most important classical input that have influence on the output of 
different crops grown in the area. The land size is also important because 
the diverse in quality from one place to another (Cited by El Elfeil, 
1993). The importance of the land comes in two ways: 
1. The land in itself regarding area and fertility has a direct 
effect, which leads to variation in yield per area.  
2. The land variable could have the effect of other variables that 
added to the land such as number of irrigations, season, 
location, fertilizer (Elfeil, 1993).  
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Here the production of dura for the same year was used to represent 
this variable in wheat equation, although, wheat production of the 
previous year for dura equation     
4.4.1.2. The shortage of labour (working hours): 
  The labour is a classical input assumed to affect the output of 
different crops. The labour variable is measured in man-hours, man-days 
and man-month per feddan, whenever labours are assumed to abundant 
and sometimes of negative marginal value in extended families of the 
developing countries (Sohata, 1968). Yet still there are time where the 
labour, may become a constraining factor of the production particularly 
during the time of sowing, weeding, harvesting which demand 
considerable labour hours in a short or limited period of time (Elfeil, 
1993).  
4.4.1.3. Farm income (Lag year income): 
 This represents the income generated from selling the different 
agricultural products for the previous year, the farm income is expected 
to have significant effect on the output of different crops since the 
money saved is very important for purchasing the different kinds of 
inputs (Green et al., 1993).   
4.4.2. Wheat regression equation: 
 Wheat regression results are presented in Table (4.5). The specific 
model is forming with all of continuous variables with the exception of 
shortage of labour this result give wheat a good fit to data with:  
R2 = 93.3%  and adjusted R2 = 90.0% 
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 As shown in Table (4.5) from the variables included in the 
equation, the significant independent variables were dura production, 
year income, working hours and shortage of labour with 99%, 95% 90% 
and 90% level of significant respectively. Moreover, we use the infection 
time with it is insignificant results because it has an effect in the other 
variable to make them significant. 
 The explanatory power of the equation is very high, as the 
coefficient of determination (R2) for these regressions were (93.3%). The 
coefficient means that around (93.3%) of the explained variables in the 
yield of wheat are explained by variable included in the equation. The 
estimate equation can be written as:  
Y = bo + b1x1 + b2x2 + b3x3 + b4x4 + b5x5 + e 
Y = – 0.589 + 0.41x1+0.655x2 + 0.356x3 – 2.995x4 + 0.582x5 + e   
 
The significant independent variables can be interpreted as follow: 
4.4.2.1. Dura production (x1):  
Dura production has a coefficient of (0.41%), the coefficient reads 
as dura productivity increased by (1%) wheat yield will increased by 
4.1%, which attributed to the fact that the dura harvest done before the 
wheat cultivation so that the dura revenue will used to finance the wheat 
production, which give the positive coefficient.  
4.4.2.2. Lag year income (x2):  
The coefficient of the year income is (0.655%) that mean the 
increase in year income by (1%) increase the yield by (6.55%), which 
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attributed to the fact that the lag year income will be used to finance the 
next season that result in the positive coefficient.  
4.4.2.3. Working hours (x3):  
The coefficient of the working hours is (0.356%) that means the 
increase of working hours before medication by (1%) increase the yield 
by (3.56%) and the positive sign means a positive impact on the yield. 
Here we use the worked hours and we mean the number of hours that 
spend on agricultural operations, so as we increase the worked hour the 
productivity will increase also.  
4.4.2.4. Infection time (x4): 
 The coefficient of the infection time is (-2.995) that mean the 
increase in the infection time by (1%) decrease the wheat yield by 
(2.995%). The negative sign means a negative impact of the infection 
time on the wheat production, which have a big affect in the productivity 
that indicate malaria and bilharzia has strong impact on the yield.    
4.4.2.5. Shortage of labour (x5): 
 The coefficient of the shortage of labour is (-0.582) that means the 
decrease in labour availability by (1%) will decrease the yield by 
(5.82%), the negative sign means a negative impact of the shortage of 
labour on the wheat production. 
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Table 4.5: Wheat explanation of the variation in yield  
Explanatory variables Coefficients 
Standard 
error 
t-value 
Level of 
significance 
Constant -0.589 0.239 -2.466 0.033* 
Work hours  0.356 0.144 2.469 0.033* 
Dura production  0.411 0.060 6.873 0.000*** 
Year income  0.655 0.131 5.011 0.001** 
Short of labour  -0.582 0.263 2.210 0.052* 
Infection time  -2.995E-04 0.000 -0.054 0.550 
 
Source: Field Survey (2002) 
R2 (coefficient of determination)  =  93.3 
R–2 (adjusted R – square)   =  90.0 
Standard error     =  0.3264  
F–value      = 28.033 
Significant level     = ***    
*: Significant at (90%)   
**: High significant at (95%) 
***: Highly significant at (99%) 
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4.4.3. Dura regression equation: 
 Dura regression equation presented in Table (4.6). The specific 
model is basically forming with all of continuous variables. This result 
give dura equation with a good fit to data with:  
R2 = 95.1%  and adjusted R2 = 91.8% 
 As shown in Table (4.6) the significant variables were relief cost, 
lag wheat production, working hours and activities inside canals with 
significant level of 99%, 95% 90% and 90%, respectively, and the 
infection time as insignificant variables with a negative sign.  
 The explanatory power of the equation is very high, as the 
coefficient of determination (R2) for these regressions were (95.1%). The 
coefficient means that around (95.1%) of the explained variables in the 
yield of dura are explained by the equation. The estimated equation can 
be written as:  
 Y = bo + b1x1 + b2x2 + b3x3 + b4x4 + b5x5 + e 
 Y =  1.030 + 1.477x1+0.647x2 – 0.461x3 – 0.538x4 – 7.124x5 + e   
 
The significant independent variables can be interpreted as follow: 
4.4.3.1. Relief cost (x1):  
The coefficient of the relief cost is (1.502%), the coefficient reads 
as increase in the relief cost by (1%) will increased dura productivity by 
more than one percent. This due to the period of dura growing is the 
malaria infection period, as we increase the relief cost that reflecting the 
fitness and the wellbeing of the labour and so the production will 
increase.    
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4.4.3.2. Lag wheat production (x2):  
The coefficient of the lag wheat production is (0.629%) with a 
positive sign which indicated that as the lag wheat production increase 
the dura production increase also. This result was due to utilization of lag 
wheat revenue as a credit to finance dura production in the next season.  
4.4.3.3. Working hours (x3):  
The coefficient of the working hours is (-0.461%) with a negative 
sign which means that as we decrease the working labour in the farm 
dura production will increase. This result is because dura did not need 
labour as wheat and other cultivated crops so the increases in the worked 
hours affect the production.  
4.4.3.4. Activities inside canals (x4): 
 The coefficient of this variable is (-0.538) with the negative sign 
that means as farmers increase their activities inside the canals (i.e. 
irrigation supervision, washing, pipes maintenance… etc) their 
production of dura decreased. This mainly because activity inside canal 
will cause many diseases so it affects the farmers' ability to operate his 
farm optimally and with high efficiency.  
4.4.3.5. Infection time (x5): 
 The coefficient of the infection time is (–7.124) that mean the 
increase in the infection time by (1%) decrease the dura yield by 
(7.124%). The negative sign means a negative impact of the infection 
time on the dura production, which have a big affect in the productivity 
that indicate malaria has strong impact on the yield.    
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Table 5.6: Dura explanation of the variation in yield  
Explanatory variables Coefficients 
Standard 
error 
t-value 
Level of 
significance 
Constant  1.030 0.354 2.906 0.017* 
Infection time  -7.124E-05 0.001 -0.100 0.922 
Activities inside canals  -0.538 0.295 -1.823 0.102 
Work hours -0.461 0.227 -2.034 0.072* 
Relief cost  1.477 0.256 5.770 0.000*** 
Wheat production  0.647 0.209 3.095 0.013* 
 
Source: Field Survey (2002) 
R2 (coefficient of determination)  =  97.5 
R–2 (adjusted R–square)   =  92.5 
Standard error     =  0.4601  
F–value      = 28.832 
Significant level     = ***                
*: Significant at (90%)   
**: High significant at (95%) 
***: Highly significant at (99%) 
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CHAPTER FIVE  
DISCUSSION, CONCLUSIONS  
AND RECOMMENDATIONS 
 
 
5.1. Discussion of main findings: 
 The study end on the following findings: the most of respondents 
farmers (85%) were within the productive age (20-60 years) and 81% of 
them were have a formal education ranging from elementary to 
university education, which indicate that the respondents have ability to 
accept and adopt the medical extension and follow the medical 
restriction to prevent themselves from water borne disease. Also the 
study revealed that a considerable amount of respondents without any 
secondary occupation this results in lack of income opportunities and 
hence affect the labour efficiency. 
 Most of farmers (82%) reported that they supervised the irrigation 
of their field by themselves, which make them more infected by water 
associated disease especially bilharzia. However, this result is 
accumulated by the absence of health services in the ZAS area where 
only (8%) recorded the existing of health services in their area, also a 
high percentage (84%) reported that they were without periodic test of 
disease because of the un availability of medical services near their 
home.  
 Therefore, with above mentioned characteristics resulted in high 
percentage of the infected respondent by malaria (70%), which finally 
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resulted in a low annual income, about 85% reported that their annual 
income is less than one million Sudanese Dinars.  
 The working hours have a considerable affect on productivity, that 
the wheat productivity per hawasha increase from 3.615 tons to 4.93 and 
6.67 tons when the working hours increased from < 4 to 4-8 and > 8 
hours, in dura the hawasha productivity increased from 3.03 tons when 
working < 4 hours to 7.825 tons with > 8 working hours.  
 Wheat farmers reported that the most lost hours were spend on 
rest (23.16%) of lost hours, substitute (45.11%) and treatment (54.89%) 
so that above 50% of lost hours were spend on treatments from disease 
and the rest after treating also in dura the exact percentage is 54.95%, 
which indicate that the water borne disease has a strong impact on labour 
supply and hence crop productivity.  
 Regression equations revealed that the explanatory variable were 
most of relevant to explain the dependant variable since the R square of 
both crops wheat and dura were 93.3 and 95.1, respectively. In addition, 
in wheat equation the significant factors were dura production, lag year 
income and the working hours with a positive impact on yield; shortage 
of labour with a negative sign and infection time with negative sign but 
was not significant at all level of significance, but inspite of the 
insignificant it has a high coefficient and a considerable amount in the 
fitness of the equation.  
 In dura the significant variables were relief cost, lag wheat 
production with positive sign and impact; working hours and activities 
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inside canals with negative impact on productivity and infection time 
with insignificance level with high negative coefficient.  
 The negative equations revealed that beside income the malaria 
have a storage impact on productivity of grown crops.                     
5.2. Conclusions: 
 The objective of the study is to assess the impact of water diseases 
on labour productivity, in addition to evaluate their result on farmers' 
income. Moreover, to determine the rate of the labour force absenteeism 
and losses of their working hours from the field and its effect on crops 
productivity. Lastly to examine the relationship between the labour force 
absenteeism and water borne diseases. 
 The hypothesis of the study is that the water borne disease have a 
negative effects on the labour productivity and consequently on farmers' 
income.  
 The study depends mainly on primary and secondary data. The 
primary data collected by questionnaire through direct interview of the 
farmers in (ZAS) for 2001-2002 season. The sample covers 100 farmers; 
they are selected randomly from the population of the scheme farmers 
who cultivated their land by themselves. The main crops cultivated in the 
scheme were wheat, dura, spices and fruits.  
 Also secondary data was collected from different sources include 
Ministry of Agriculture (Federal and State), Ministry of Health (Federal 
and State), Ministry of  Irrigation and Water Resources, Graduate 
College Library, Administration of Zeidab Agricultural Scheme, World 
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Health Organization, Bilharzia Research Laboratory, Faculty of Science, 
University of Khartoum and other official reports related to the field of 
the study. 
 Descriptive statistics methods have been used throughout the 
study include (percentage, mean and frequency). A linear production 
function has been estimated using multiple regression analysis to test for 
productivity and to see the effect of some factors on crop productivity.  
 The estimated production function done for wheat and dura 
because the sample of the other crops are very small. The production 
function of wheat and dura relates the yield per feddan to the infection 
time, working hours, lag year income, relief cost, activities inside canals, 
shortage of labour, lag wheat and dura production.  
 The statistical analysis of the soci-economic characteristics of the 
farmers revealed that most of the farmers have some sort of education 
and the majority of them are within the productive age group.  
 Results also showed that all of the farmers are resident in the 
scheme and one thirty of them have secondary jobs beside farming, 
having the fact that agriculture does not give them stable and continuous 
income.  
 The environmental characteristics of the study area showed that 
the mud and grass block the flow of the water, 70% of the respondents 
reported that clay and weeds closed the irrigation canals in the scheme. 
Zeidab Agricultural Scheme irrigates by pumps (Plackstone 36 and 24 
inch) and main canal from the River Nile with a lot of mud during the 
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flooded season resulted in accumulation of mud and aquatic weeds in the 
canalization network. The interrupted power supply causes the stagnancy 
of water in the main canal, which activates the growth of mosquito and 
snails along the irrigation network. However, both of them caused the 
spread of the infection of malaria and bilharzia among the scheme 
resident. About 7% of the labours in the scheme are infected by bilharzia 
disease and about 70% are infected by malaria disease, and other 
(infection) effect 23% of the respondents. Both diseases negatively affect 
the number of working hours in the scheme and which is consequently 
affect the working ability of labours and the productivity of crops.  
 The health services include fighting mosquito and other insects, 
beside collecting wastes and spraying homes and Graph broke number of 
canals, generally this services in the scheme considered bad which is 
helped the spread of diseases infection.  
 The periodic test of the disease in the area done for the most 
effective kind of disease like malaria and Schistosomiasis and the test 
covers only the area near the main roads. 
 The average of farmers' income varies between 400 thousand to 
3.230 million SD yearly. Most of the farmers have income less than one 
million SD a year. The monthly expenditure is ranged between 10 
thousand to more than 100 thousand SD a month.  
 Estimating the role of working hours in yield by using arithmetic 
means for the two crops namely wheat and dura, the estimate showed 
that the man hour ranges between 6 to 15 working hours, the effect of the 
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number of man hour be clear when the crop need more care and the 
health conditions of the labour effect on the productivity by it is effect on 
the working hour. 
 The estimate of respective losses is showed that the loss hours are 
divided into direct and indirect losses. The direct loss (rest hours) when 
the farmers are infected by disease; the indirect lost are travel hours for 
treatment or occasions, nursing hours, substitute hours and the 
debilitating effect before and after treatment. It shows that the direct lost 
had the big and negative effect on the productivity and it amount to 
59.96% in wheat from the total loss hours and amount to 40.04% in dura 
farms and the treatment had a positive effect by take farmers lost hours 
after treatment less than before treatment. 
 The results of the estimated linear production function for wheat 
showed that the dura production, lag year income, working hours, 
infection time and shortage of labour are significant in explaining the 
variation in the yield, all the variables have a positive sign except the 
infection time and shortage of labour, which means it's affect negatively 
the production when it is increases. 
 So the study revealed that the water borne diseases malaria and 
bilharzia have a negative impact on the man-power which it affect the 
productivity and so it affect the income of the farmers.  
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5.3. Recommendations: 
To rehabilitate the infrastructure of the scheme by:  
• Cleaning the canals. 
• Maintaining irrigation regulators. 
• Solving problems of interrupted power. 
• Sanitation, improved hygiene and provision of latrines, which 
reduces contamination of water courses, reduces availability of 
miracidia to snails, and reduces of human water contact. 
• Snail control, which reduces the availability of the vector and 
therefore improves the safety of human water contact, i.e. no 
snails no transmission. Blanket mollusciciding has been 
suggested to be cost-effective in irrigated schemes. However, 
Focal mollusciciding may not be the cost-effective method in 
densely populated areas with diffused domestic and 
recreational human water contact activities. In addition, non-
chemical snail control methods are highly advocated especially 
after the increasing awareness of the dangers of pollution 
water with chemicals. The best examples are biological control 
of snails and site modification.  
• Clean water supply, which reduces human water contact. A 
survey of all existing water supply systems by mobile teams 
with trained mechanics and adequate spare parts to pinpoint 
unresolved problems followed by necessary upgrading and 
repairs. Then a training programme for pump operators should 
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be instituted and spare parts of existing water supply systems 
should be provided. 
• Health education, which teaches people why and how to avoid 
schistosomiasis? This programme is needed to instruct the 
villagers in the value of their asset and the importance of water 
usage and equipment maintenance. This should be combined 
with the community involvement in the control measures. 
• The method of operating the minor canals and Abu eshreens 
should be reviewed to reduce health risks posed by the slow 
moving or stagnant water in those canals. Mechanical removal 
of silt and vegetation should be adopted and manual weed 
clearance should be phased out as soon as possible to reduce 
exposure of the labourers to schistosomiasis.     
• It is apparent that there is a more stress on curative medicine 
than on preventive one. This situation unfortunate and is one 
of the main reasons why the conditions of health in the area 
are unsatisfactory. More attention should be paid to the 
improvement of the environmental sanitation and 
epidemiological studies. 
• To make more study in this subject by the researchers in the 
future.  
 In this way it is expected that malaria and bilharzia infections in 
the scheme would be reduced.   
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Appendix 
09 
 ﺑﺴﻢ اﷲ اﻟﺮﺣﻤﻦ اﻟﺮﺣﻴﻢ
  آﻠﻴﺔ اﻟﺪراﺱﺎت اﻟﻌﻠﻴﺎ-ﺟﺎﻡﻌﺔ اﻟﺨﺮﻃﻮم 
 ﻗﺴﻢ اﻻﻗﺘﺼﺎد اﻟﺰراﻋﻲ
 إﺳﺘﺒﻴﺎن اﻟﻤﺰارﻋﻴﻦ 
 
 اﻟﺒﻴﺎﻧﺎت اﻷﺳﺎﺳﻴﺔ: ﺴﻢ اﻷول اﻟﻘ
 .................. اﻟﻌﻤﺮ / 2: .............................................................................  اﻹﺱﻢ / 1
 ....................................................................اﻟﻤﺤﻠﻴﺔ / 3
 :ﻌﻠﻴﻤﻲ أﻓﺮاد اﻷﺱﺮة واﻟﻤﺴﺘﻮي اﻟﺘ/ 4
اﻟﻤﺴﺘﻮي  اﻟﻌﻤﺮ اﻟﻨﻮع اﻻﺳﻢ
 اﻟﺘﻌﻠﻴﻤﻲ
 اﻟﻤﻬﻨﺔ
     
     
     
     
     
     
     
     
 :اﻟﺤﺎﻟﺔ اﻻﺟﺘﻤﺎﻋﻴﺔ / 5 
 ﻡﺘﺰوج
 ﻋﺎزب
 (ﺣﺪد)أآﺜﺮ  واﺣﺪة
 أرﻡﻞ ﻡﻄﻠﻖ
     
 : اﻟﻤﺴﺘﻮي اﻟﺘﻌﻠﻴﻤﻲ / 6
 ﻓﻮق اﻟﺜﺎﻧﻮي ﺙﺎﻧﻮي اﺳﺎس ﺧﻠﻮة أﻡﻲ
     
 .اﻟﻤﻬﻨﺔ اﻷﺱﺎﺱﻴﺔ ﻡﺰارع  : اﻟﻨﺸﺎﻃﺎت اﻻﻗﺘﺼﺎدﻱﺔ/ 7
 اﻟﻤﻬﻨﺔ اﻟﺜﺎﻧﻮﻱﺔ 
 (ﺣﺪد)أﺧﺮي  ﻡﺰراع ﻡﻮﻇﻒ ﺏﺎﻟﻤﻌﺎش ﻋﺎﻡﻞ ﺕﺎﺟﺮ
     
 ....................اﻟﻤﺴﺎﺣﺔ اﻟﻤﺰروﻋﺔ ............... اﻟﻤﺴﺎﺣﺔ اﻟﻤﺼﺪﻗﺔ ............................ اﻟﺤﻴﺎزة / 8
 
 :ﻥﻮع اﻟﺤﻴﺎزة /  9
19 
 ( ﺣﺪد)أﺧﺮي  ﻡﺸﺎرآﺔ إﻱﺠﺎر ﻡﻠﻚ
    
 
 ..............................آﻢ ﺕﺒﻌﺪ اﻟﺤﻴﺎزة ﻡﻦ ﻡﻜﺎن اﻟﺴﻜﻦ / 01
 
 اﻟﻨﺸﺎﻃﺎت اﻟﺰراﻋﻴﺔ: اﻟﻘﺴﻢ اﻟﺜﺎﻧﻲ 
 ....................................ﻡﺎهﻲ أﻥﻮاع اﻟﻤﺤﺎﺹﻴﻞ اﻟﺤﻘﻠﻴﺔ اﻟﺘﻲ ﺕﺰرﻋﻬﺎ ؟ وﻡﻮاﻋﻴﺪ زراﻋﺘﻬﺎ ؟ وﻟﻤﺎذا ؟ / 11
 زﻡﻦ اﻟﻤﺤﺼﻮل  ﻧﻮع اﻟﻤﺤﺼﻮل 
 اﻟﻤﺤﺼﻮل
ﺎد ﻡﻮاﻋﻴﺪ اﻟﺤﺼﻡﻮاﻋﻴﺪ اﻟﺰراﻋﺔﺏﺴﺎﺕﻴﻦ  دﻡﻴﺮة  ﺵﺘﻮي  ﺹﻴﻔﻲ 
        .1
        .2
        .3
        .4
 
 ﺕﻜﺎﻟﻴﻒ إﻥﺘﺎج اﻟﻤﺤﺎﺹﻴﻞ ﻟﻬﺬا اﻟﻤﻮﺱﻢ ؟ / 21
 ﺕﻜﺎﻟﻴﻒ اﻟﻤﺤﺼﻮل ﺏﺎﻟﺪﻱﻨﺎر ﻟﻠﻔﺪان
 اﻟﻤﺤﺼﻮل
 دﻡﻴﺮة  ﺵﺘﻮي  ﺹﻴﻔﻲ  ﺏﺴﺎﺕﻴﻦ 
     
     
     
     
     
     
 
 )   ( إﻱﺠﺎر   )   (  اﻷﺱﺮة    ﻥﻮع اﻟﻌﻤﺎﻟﺔ اﻟﻤﺴﺘﺨﺪﻡﺔ ؟ / 31
 )   (  ﻻ   )   (  ﻥﻌﻢ  هﻞ ﺕﻌﺎﻥﻲ ﻡﻦ ﻥﻘﺺ ﻓﻲ اﻷﻱﺪي اﻟﻌﺎﻡﻠﺔ ؟ / 41
 ......................................................................ﻓﻲ ﺣﺎﻟﺔ اﻻﺟﺎﺑﺔ ﺑﻨﻌﻢ ؟ ﻓﻲ أي ﻡﺮﺣﻠﺔ ؟ / 51
 ( )   ( ﺣﺪد)أﺥﺮي   ( )  إﻱﺠﺎر  )   (ﻥﻔﻴﺮ  : وآﻴﻒ ﺕﻌﻮض هﺬا اﻟﻨﻘﺺ / 61
29 
 : اﻟﻌﻤﻠﻴﺎت اﻟﺰراﻋﻴﺔ / 71
 اﻟﻌﻤﺎﻟﺔ
 اﻟﺘﺎرﻱﺦ اﻟﻌﻤﻠﻴﺔ اﻟﺰراﻋﻴﺔ
 اﻟﺘﻜﻠﻔﺔ أﺟﺮة أﺳﺮة
 ﺕﻜﻠﻔﺔ ﺁﻟﺔ
       (اﻟﺤﺮاﺙﺔ)اﻟﺘﺤﻀﻴﺮ 
       اﻟﻨﻈﺎﻓﺔ
       اﻟﺘﻘﺎوي
       اﻟﺰراﻋﺔ
        اﻟﺮي
       اﻟﺘﺴﻤﻴﺪ
       اﻟﻤﺒﻴﺪات
       اﻟﺤﺼﺎد
 : اﻟﻨﻈﺎﻓﺔ /  81
 ﻋﺪد اﻟﻤﺮات اﻟﺘﺠﻔﻴﻒ
 اﻟﻨﻈﺎﻓﺔ
 دﻡﻴﺮة ﺵﺘﻮي ﺹﻴﻔﻲ
 اﻟﺘﺎرﻱﺦ
ﻋﺪد 
 اﻟﻌﻤﺎل
 اﻟﺘﻜﻠﻔﺔ
 دﻡﻴﺮة ﺵﺘﻮي ﺹﻴﻔﻲ
          أﺏﻮ ﺳﺘﺔ 
         اﻟﺤﻮاﺵﺔ 
 
 : آﻴﻔﻴﺔ اﻟﻨﻈﺎﻓﺔ / 91
 (ﺣﺪد)أﺧﺮي  آﻴﻤﻴﺎﺋﻴًﺎ ﻡﻴﻜﺎﻧﻴﻜﻴًﺎ ﻱﺪوﻱًﺎ
    
 
 ﻡﺎ هﻲ ﻥﻮع اﻷﺵﻴﺎء اﻟﺘﻲ ﺕﺴﺪ ﻡﺠﺮي اﻟﻤﻴﺎﻩ ﻓﻲ اﻟﺘﺮﻋﺔ ؟ / 02
 (ﺣﺪد)أﺧﺮي  اﻟﺤﺸﺎﺋﺶ اﻷوﺳﺎخ اﻟﻄﻤﻲ
    
 
 )   ( ﻻ   )   ( ﻥﻌﻢ   هﻞ ﺕﺠﻔﻒ اﻟﺘﺮﻋﺔ ﻟﺘﻨﻈﻴﻔﻬﺎ / 12
 آﻴﻔﻴﺔ اﻻﺵﺮاف ﻋﻠﻲ اﻟﺮي ﻓﻲ اﻟﺤﻮاﺵﺔ أو اﻟﻤﺰرﻋﺔ ؟/ 22
 (ﺣﺪد)أﺧﺮي  إﻱﺠﺎر أﺣﺪ أﻓﺮاد اﻷﺳﺮة اﻟﻤﺰارع
    
 
 أﻱﻦ ﺕﻨﻈﻒ أدوات اﻟﺮش ؟ / 32
 (ﺣﺪد)أﺧﺮي  ﺧﺎرج ﻡﺠﺎري اﻟﻤﻴﺎﻩ ﺎرفﻓﻲ اﻟﻤﺼ داﺧﻞ اﻟﺘﺮع
    
 
 ..............................................................وﻟﻤﺎذا ؟ )   ( ﻻ )   ( هﻞ ﺕﺴﺘﺨﺪم أﺱﻤﺪة ؟ ﻥﻌﻢ / 42
 .......................................................................................................وآﻢ ﺕﺒﻠﻎ ﺕﻜﻠﻔﺘﻬﺎ ؟ 
39 
 .............................................................وﻟﻤﺎذا ؟ )   ( ﻻ )   ( هﻞ ﺕﺴﺘﺨﺪم ﻡﺒﻴﺪات ؟ ﻥﻌﻢ / 52
 .....................................................................................أهﻢ اﻟﻤﺸﺎآﻞ اﻟﺘﻲ ﺕﻮاﺟﻬﻚ ؟/ 62
 اﻟﺼﺤﺔ: اﻟﻘﺴﻢ اﻟﺜﺎﻟﺚ 
 )   ( ﻻ   )   (  ﺕﻮﺟﺪ ﻓﻲ ﻡﻨﻄﻘﺔ اﻟﻤﺸﺮوع أي ﺥﺪﻡﺎت ﺹﺤﻴﺔ ؟ ﻥﻌﻢ هﻞ/ 1
 وإذا آﺎﻥﺖ اﻻﺟﺎﺑﺔ ﺑﻨﻌﻢ ﻡﻦ أي ﻥﻮع ؟
 (ﺣﺪد)أﺧﺮي دﻓﻦ اﻟﻤﻴﺎﻩ اﻟﺮاآﺪة رش اﻟﻤﻨﺎزل ﻧﻈﺎﻓﺔ اﻟﻤﺸﺮوع رش ﺕﺮع
     
 
 ﻡﺎ هﻮ دور اﻟﻤﺸﺮوع ﻓﻲ ﺕﻘﺪﻱﻢ اﻟﺨﺪﻡﺎت اﻟﺼﺤﻴﺔ ؟ / 2
 ﻻ ﺕﻮﺟﺪ ﺽﻌﻴﻔﺔ وﺳﻂ ﺟﻴﺪة
    
 
 ﺪﻡﺎت اﻟﺼﺤﻴﺔ اﻟﻤﻮﺟﻮدة ﻓﻲ ﻡﻨﻄﻘﺘﻚ ؟ ﻡﺎ هﻲ اﻟﺨ/ 3
 (ﺣﺪد)أﺧﺮي  ﻋﻴﺎدة ﻡﺮآﺰ ﺹﺤﻲ ﻡﺴﺘﺸﻔﻲ ﺣﻜﻮﻡﻲ
    
 
 )   ( ﻻ  )   ( هﻞ ﻱﺠﺮي آﺸﻒ دوري ﻟﻸﻡﺮاض ﻡﻦ ﻗﺒﻞ اﻟﺴﻠﻄﺎت اﻟﺼﺤﻴﺔ ؟ ﻥﻌﻢ / 4
 ﻡﺎ هﻲ أﻥﻮاع ﻡﺴﺒﺒﺎت اﻷﻡﺮاض ﺑﺎﻟﻤﻨﻄﻘﺔ ؟/ 5
 (ﺣﺪد)أﺧﺮي  دﻱﺪان ذﺏﺎب ﺏﺎﻋﻮض
    
 
 ﺹﺎﺑﺘﻚ ﻡﻦ ﻡﻴﺎﻩ اﻟﺮي ﺑﺎﻟﻤﺸﺮوع ؟ﻡﺎ هﻲ أهﻢ اﻷﻡﺮاض اﻟﺘﻲ أ/ 6
 (ﺣﺪد)أﺧﺮي  ﻡﻼرﻱﺎ ﺏﻠﻬﺎرﺳﻴﺎ
   
 
 ﻡﺎ هﻲ أهﻢ اﺱﺒﺎب ﻏﻴﺎﺑﻚ ﻋﻦ اﻟﻌﻤﻞ ؟/ 7
 (ﺣﺪد)أﺧﺮي  ﻟﻠﻤﺮض اﻟﺬهﺎب ﻟﻠﻌﻼج ﻡﺮاﻋﺎة ﻡﺮﻱﺾ
    
 
 : أذآﺮ ﻋﺪد ﻓﺘﺮات اﻟﻐﻴﺎب ﻓﻲ اﻟﻤﻮﺱﻢ اﻟﺰراﻋﻲ / 8
 ﻷﻓﺮاد اﻷﺳﺮة ﻟﺸﺨﺼﻚ
    
    
    
    
 
49 
 ﻤﻞ اﻟﻴﻮﻡﻴﺔ ﻓﻲ ﻡﺰرﻋﺘﻚ ؟آﻢ ﻋﺪد ﺱﺎﻋﺎت اﻟﻌ/ 9
 (ﺣﺪد)أﺧﺮي   ﺳﺎﻋﺔ21  ﺳﺎﻋﺎت8  ﺳﺎﻋﺎت6أﻗﻞ ﻡﻦ  
     اﻟﻤﺰراع
     أﻓﺮاد اﻷﺱﺮة 
     اﻟﻌﻤﺎﻟﺔ اﻟﻤﺆﺟﺮة 
 
 )   ( ﻻ   )   ( ﻥﻌﻢ   هﻞ هﻨﺎﻟﻚ ﻡﻦ ﻱﺤﻞ ﻡﺤﻠﻚ ﻋﻨﺪ اﻟﻤﺮض واﻟﺘﻌﺐ ؟ / 01
 ( )     وإذا آﺎﻥﺖ اﻻﺟﺎﺑﺔ ﺑﻨﻌﻢ آﻢ ﻋﺪد اﻟﻤﺮات اﻟﺘﻲ ﻱﺤﻞ ﻡﺤﻠﻚ ﻓﻴﻬﺎ / 11
 آﻢ ﻡﻦ اﻟﺰﻡﻦ ﻱﻜﻔﻴﻚ ﻟﺮاﺣﺔ ﺑﻌﺪ اﻟﻌﻼج ؟/ 21
 (ﺣﺪد)أﺧﺮي   ﻱﻮم5-3 ﻱﻮم
   
 
 )     ( آﻢ ﻋﺪد ﻡﺮات اﻻﺹﺎﺑﺔ ﻓﻲ اﻟﻤﻮﺱﻢ اﻟﺰراﻋﻲ ؟ وآﻢ ﻱﻮم ﻓﻲ اﻟﻤﺮة اﻟﻮاﺣﺪة / 31
 (ﺣﺪد)أﺧﺮي  3 - 2 ﻡﺮة واﺣﺪة
   
 
 : آﻢ ﻱﺴﺘﻤﺮ اﺛﺮ اﻟﻤﺮض / 41
 ﺏﻌﺪ اﻟﻌﻼج ﻗﺒﻞ اﻟﻌﻼج
  
 
 ﻟﻌﻤﻠﻴﺎت اﻟﺰراﻋﻴﺔ ﺕﻜﻮن اﻻﺹﺎﺑﺔ وزﻡﻦ اﻻﺹﺎﺑﺔ وﻓﻲ أي وﻗﺖ ﻡﻦ ا/ 51
 اﻟﺰﻡﻦ اﻻﺹﺎﺏﺔ اﻟﻌﻤﻠﻴﺔ اﻟﺰراﻋﻴﺔ
   
   
 
 اﻟﺪﺧﻞ واﻟﺼﺮف اﻟﺸﻬﺮي: اﻟﻘﺴﻢ اﻟﺮاﺏﻊ 
 اﻹﻧﺘﺎج : أوﻻ 
 اﻟﺠﻤﻠﺔ ﺳﻌﺮ اﻟﻮﺣﺪة اﻟﻔﺪان/ اﻹﻧﺘﺎج  اﻟﻤﺤﺼﻮل
    
    
    
 
 : ﻡﻨﺼﺮﻓﺎت  اﻟﻌﻼج 
 (ﺣﺪد)أﺧﺮي  اﻟﻌﻼج اﻟﻤﻌﻤﻞ اﻟﻄﺒﻴﺐ
    
 
 
 
 
59 
 اﻟﻤﻨﺼﺮف اﻟﺸﻬﺮي اﻟﺪﺧﻞ اﻟﺸﻬﺮي
 اﻟﻤﺒﻠﻎ اﻟﻤﻨﺼﺮف اﻟﻤﺒﻠﻎ اﻟﺪﺥﻞ
  ﻃﻌﺎم   رب اﻷﺱﺮة 
  ﻋﻼج   اﻓﺮاد اﻷﺱﺮة 
  ﺕﻌﻠﻴﻢ   اﻷﻗﺎرب 
  ﺕﺮﺣﻴﻞ   ﻡﻦ اﻟﻤﺤﺼﻮل 
   ﺣﻮاﺵﺔ –إﻱﺠﺎر ﻡﻨﺰل    ﺕﻜﺎﻓﻞ –زآﺎة 
  أﻱﺠﺎر ﻡﺎء   ( ﺣﺪد)أﺥﺮي 
  ( ﺣﺪد)أﺥﺮي   
 )     ( ﻻ             )      (  ﻥﻌﻢ                  هﻞ ﻟﺪﻱﻚ دورة ﻡﻴﺎﻩ 
 وإذا آﺎﻥﺖ اﻻﺟﺎﺑﺔ ﺑﻼ أﻱﻦ ﺕﻘﻀﻲ ﺣﺎﺟﺘﻚ 
 (ﺣﺪد)أﺧﺮي  اﻟﺘﺮﻋﺔ اﻟﻌﺮاء اﻟﺠﻴﺮان
    
 
 ﻡﻦ أﻱﻦ ﺕﺤﺼﻞ ﻋﻠﻲ ﻡﻴﺎﻩ اﻟﺸﺮب 
 (ﺣﺪد)أﺧﺮي  اﻵﺏﺎر اﻟﻨﻬﺮ اﻟﺼﻬﺮﻱﺞ
    
 )      ( ﻻ   )     ( ﻥﻌﻢ   هﻞ ﺕﻤﺎرس أي ﻥﺸﺎط ﻏﻴﺮ ﻓﻼﺣﻲ داﺥﻞ اﻟﺘﺮع  
 ........................................ وزﻡѧﻦ اﻟﻨﺸѧﺎط ..................................ﺎﻟﺔ اﻻﺟﺎﺑﺔ ﺑﻨﻌﻢ ﻡﺎ هﻮ ﻥﻮع  اﻟﻨﺸѧﺎط ﻓﻲ ﺣ 
 )      (  ﻡﺴﺎء      )     ( ﺹﺒﺎح   وﻓﺘﺮﺕﻪ 
 هﻞ أﺹﺒﺖ أﻥﺖ أو ﺣﺪ أﻓﺮاد اﻷﺱﺮة ﺑﺒﻠﻬﺎرﺱﻴﺎ ﻡﻦ ﻗﺒﻞ ؟ 
 )      (  ﻻ     )     ( ﻥﻌﻢ       
  وآﻴﻒ ﻋﺎﻟﺠﺘﻬﺎ ﺁﻥﺬاك .......................................................ﺣﺎﻟﺔ اﻻﺟﺎﺑﺔ ﺑﻨﻌﻢ ﻓﻲ أي وﻗﺖ ﻓﻲ 
 (ﺣﺪد)أﺧﺮي  ﺕﺠﺎهﻠﺘﻬﺎ اﻟﺪواء اﻟﺸﻌﺒﻲ اﻟﻄﺒﻴﺐ
    
 
 )     ( ﻻ   )     ( هﻞ ﺕﺴﺘﺤﻢ أﻥﺖ أو أﺣﺪ أﻓﺮاد أﺱﺮﺕﻚ داﺥﻞ اﻟﺘﺮع   ﻥﻌﻢ 
 )     ( ﻡﺴﺎء  )     ( وﻓﺘﺮﺕﻪ ﺹﺒﺎح )                  ( ﺱﺘﺤﻤﺎم ﻓﻲ ﺣﺎﻟﺔ اﻻﺟﺎﺑﺔ ﺑﻨﻌﻢ آﻢ ﻱﺴﺘﻐﺮق اﻻ
 ﻓﻲ ﺣﺎﻟﺔ اﻥﺘﺸﺎر اﻟﺒﺎﻋﻮض ﻡﺎذا ﺕﺴﺘﺨﺪم ﻟﻌﺪم ﻟﺴﻌﻚ 
 (ﺣﺪد)أﺧﺮي  اﻟﺪﺧﺎن (ﺣﺪد)اﻟﻤﺴﺢ ﺏﻤﺎدة ﻃﺎردة  اﻟﻨﺎﻡﻮﺳﻴﺎت
    
 )    (  ﻻ   )     (  ﻥﻌﻢ   هﻞ هﻨﺎك ﻟﺠﺎن ﺹﺤﻴﺔ ﺑﺎﻟﺤﻲ  
      (              )وﻡﻜﻮﻥﺎت هﺬﻩ اﻟﻠﺠﺎن 
 دور اﻟﻤﻐﺘﺮﺑﻴﻦ ﻓﻲ ﺹﺤﺔ اﻟﺤﻲ 
 (ﺣﺪد)أﺧﺮي  ﻻ دﻋﻢ دﻋﻢ ﻡﺎدي دﻋﻢ ﻋﻼﺟﻲ
    
 
      ( )ﻓﻲ ﺣﺎﻟﺔ اﻟﺪﻋﻢ اﻟﻌﻼﺟﻲ أي ﻥﻮع ﻡﻦ اﻟﻌﻼﺟﺎت اﻟﻤﺮﺱﻠﺔ 
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Record 1 of 10 - CAB Abstracts 2000/08-2002/01  
  
TI:  Final evaluation of health education for schistosomiasis control of world 
bank loan project in Jiangxi Province.  
AU:  Hu-GuangHan; Lin-Han; Li-Dong; Wang-LongZhang; Zhao-ShanShan; 
Ye-BangXin; Wan-BaoPing; Pu-ZhiLong; Hu-GH; Lin-H; Li-D; Wang-LZ; 
Zhao-SS; Ye-BX; Wan-BP; Pu-ZL  
AD:  Jiangxi Provincial Institute of Parasitic Diseases, Nanchang 330046, 
China.  
SO:  Chinese-Journal-of-Parasitic-Disease-Control. 2001, 14: 3, 200-203; 3 
ref.  
PY:  2001  
AB:  Health education on schistosomiasis control in Jiangxi, China between 
1992 and 1998 was evaluated. The proportion of school children, adult women 
and men, with qualified knowledge had increased significantly. Exposure to 
infected water had decreased and obedience in the use of anthelmintics had 
improved. It is concluded that health education combined with drug therapy 
can effectively control schistosomiasis in endemic areas.  
PT:  Journal-article  
 
Record 2 of 10 - CAB Abstracts 2000/08-2002/01  
 
TI:  Schistosomiasis epidemiology and control: how did we get here and 
where should we go?  
AU:  Sturrock-RF; Tendler-M (ed.); Pieri-OS (ed.); Grault-CE  
AD:  Department of Infectious and Tropical Diseases, London School of 
Hygiene and Tropical Medicine, Keppel Street, London WC1E 7HT, UK.  
SO:  7th International symposium on schistosomiasis, Rio de Janeiro, Brazil, 
5-9 December 1999. Memorias-do-Instituto-Oswaldo-Cruz. 2001, 96: 
Supplement, 17-27; 39 ref.  
PY:  2001  
 
AB:  This review focuses on schistosomiasis epidemiology and control. The 
limitations of early control programmes are described. The development of 
molluscicides and drug control after the World War II is briefly discussed. 
Some commonly used diagnostic methods and epidemiological measurements 
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are summarized. Planning and evaluation of control programmes are 
explained. Examples from a series of studies on the control of Schistosoma 
mansoni in Kenya are used to illustrate the epidemiological measurements and 
their interpretations.  
PT:  Journal-article; Conference-paper  
  
 
 
Record 3 of 10 - CAB Abstracts 2000/08-2002/01  
  
TI:  Use of thermal and vegetation index data from earth observing satellites to 
evaluate the risk of schistosomiasis in Bahia, Brazil.  
AU:  Bavia-ME; Malone-JB; Hale-L; Dantas-A; Marroni-L; Reis-R; Malone-
JB (ed.); Bergquist-NR (ed.); Huh-OK  
AD:  Faculty of Veterinary Medicine, Universidade Federal da Bahia, 
Salvador, Brazil.  
SO:  A global network on schistosomiasis information systems and control of 
snail-borne diseases. Proceedings of a meeting held in Belaggio, Italy, 10-14 
April, 2000. Acta-Tropica. 2001, 79: 1, 79-85; 14 ref.  
PY:  2001  
 
AB:  A geographic information system (GIS) was constructed using maps of 
regional agroclimatic features, vegetation indices and earth surface 
temperature data from environmental satellites, together with Schistosoma 
mansoni prevalence records from 270 municipalities including snail host 
distributions in Bahia, Brazil to study the spatial and temporal dynamics of 
infection and to identify environmental factors that influence the distribution 
of schistosomiasis. In an initial analysis, population density and duration 
(months) of the annual dry period were shown to be important determinants of 
disease. In cooperation with the National Institute of Spatial Research in 
Brazil, day and night imagery data covering the state of Bahia were selected at 
approximately bimonthly intervals in 1994 (six day-night pairs) from the data 
archives of the advanced very high resolution radiometer sensor of the 
National Oceanic and Atmospheric Administration-11 satellite. A composite 
mosaic of these images was created to produce maps of: (1) average values 
between 0 and + 1 of the normalized difference vegetation index (NDVI); and 
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(2) average diurnal temperature differences (dT) on a scale of valves between 
0 and 15°C. For each municipality, NDVI and dT were calculated for a 3 x 3 
pixel (9 km2 area) grid and analyzed for relationships to prevalence of 
schistosomiasis. Results showed a statistically significant relationship of 
prevalence to dT (rho = -0.218) and NDVI (rho = 0.384) at the 95% level of 
confidence by the Spearman rank correlation coefficient. These results support 
the use of NDVI, dT, dry period climatic stress factors and human population 
density for the development of a GIS environmental risk assessment model for 
schistosomiasis in Brazil.  
PT:  Journal-article; Conference-paper  
  
Record 4 of 10 - CAB Abstracts 2000/08-2002/01  
  
TI:  Social environment, behavior, and schistosomiasis in an urban population 
in the Northeast of Brazil.  
AU:  Ximenes-RA-de-A; Southgate-B; Smith-PG; Guimaraes-Neto-L  
AD:  Departamento de Medicina Tropical, Bloco A, Hospital das Clinicas, 
Universidade Federal de Pernambuco, Av. Moraes Rego s/n, Cidade 
Universitaria, Recife, CEP 50670-420, Pernambuco, Brazil.  
SO:  Revista-Panamericana-de-Salud-Publica-Pan-American-Journal-of-
Public-Health. 2001, 9: 1, 13-22; 27 ref.  
PY:  2001  
 
AB:  The pattern of water contact was investigated in relation to 
schistosomiasis (Schistosoma sp.) among residents of Sao Lourenco da Mata, 
a town in Pernambuco State, northeast Brazil. The primary objectives were to 
identify water contact activities that were more likely to produce infection and 
to examine the socioeconomic factors behind water contact activities in 
persons aged 10-25 years. A population-based case-control study and a cross-
sectional study were carried out, respectively. Leisure water contact with 
flowing water was significantly associated with schistosomiasis. Variables 
showing a statistically significant association with leisure water contact were 
economic status, income and level of education of the head of the household; 
type of housing; domestic possessions; type of domestic water supply; and 
method of human waste disposal. These variables were introduced into a 
multivariate model to select those most closely associated with leisure water 
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contact. A stepdown procedure was used and 2 variables were retained in the 
final model: type of domestic water supply and type of housing. A decrease in 
leisure water contact was associated with better socioeconomic conditions. 
The results highlight the need for behavioural interventions for 
schistosomiasis prevention and control.  
PT:  Journal-article  
  
Record 5 of 10 - CAB Abstracts 2000/08-2002/01  
  
TI:  Vaccine strategies against schistosomiasis: from concepts to clinical trials.  
AU:  Capron-A; Capron-M; Dombrowicz-D; Riveau-G; Ishikawa-T (ed.); 
Miyamoto-T (ed.); Okudaira-H (ed.); Tomioka-H (ed.); Valenta-R (ed.); 
Kraft-D  
AD:  INSERM U167, Institut Pasteur de Lille, 1, rue du Professeur-A.-
Calmette, BP 245, F-59019 Lille, France.  
SO:  Allergy in the 21st century: new answers to old questions. 23rd 
symposium of the Collegium Internationale Allergologicum. May 18-23, 
2000, Hakone, Japan. International-Archives-of-Allergy-and-Immunology. 
2001, 124: 1-3, 9-15; 58 ref.  
PY:  2001  
AB:  A review examining vaccine strategies against schistosomiasis is 
presented. The mucosal component of immunity to schistosomes is described. 
Different immunological studies, vaccine development, and the initiation of 
phase I human trials to evaluate the safety and immunogenicity of schistosome 
GST vaccine are discussed.  
PT:  Journal-article; Conference-paper  
  
Record 6 of 10 - CAB Abstracts 2000/08-2002/01  
  
TI:  Parasitological study of schistosomiasis due to Schistosoma mansoni in 
the Katana region of Democratic Republic of Congo.  
AU:  Baluku-B; Bagalwa-M; Bisimwa-B  
AD:  Laboratoire de Malacologie, du Centre de Recherche en Sciences 
Naturelles, Lwiro, Congo.  
SO:  Medecine-Tropicale. 2000, 60: 2, 163-166; 12 ref.  
PY:  2000  
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AB:  It is widely assumed that the development of irrigation projects in 
endemic areas for schistosomiasis leads to a recrudescence of the disease by 
increasing the habitat of the snail intermediate hosts of Schistosoma mansoni. 
This was demonstrated in the Katana region of the Democratic Republic of 
Congo, where the development of 43 freshwater reservoirs for fish farming led 
to an increase in local populations of Biomphalaria pfeifferi. A parasitological 
survey was conducted in 3 new villages constructed near these reservoirs and 
in neighbouring villages. Stool samples were collected from 787 individuals 
(45.4% of the total population) and examined for schistosome eggs. Overall, 
40 (5.1%) of the samples were positive for S. mansoni. The average infection 
rate of people living in the villages near the reservoirs was 8.1%, compared 
with 4.0% in the neighbouring villages. The highest infection rate was 
observed in boys aged between 10 and 14 years (25.5%).  
PT:  Journal-article  
  
Record 7 of 10 - CAB Abstracts 2000/08-2002/01  
  
TI:  Efficiency of traditionally used South African plants against 
schistosomiasis.  
AU:  Sparg-SG; Staden-J-van; Jager-AK; van-Staden-J  
AD:  Research Centre for Plant Growth and Development, School of Botany 
and Zoology, University of Natal Pietermaritzburg, P/Bag X01, Scottsville 
3209, South Africa.  
SO:  Journal-of-Ethnopharmacology. 2000, 73: 1-2, 209-214; 16 ref.  
PY:  2000  
 
AB:  Urinary schistosomiasis is treated traditionally by means of herbal 
remedies. Forty-eight South African plant species were identified by means of 
a literature search as possible antischistosomal plants. Twenty-one of these 
plant species were collected in order to investigate their antischistosomal 
properties. Crude extracts of the plant materials were screened against the 
schistosomula of the species Schistosoma haematobium. Cercariae were 
obtained from Bulinus africanus snails through an in vitro technique. By 
subjecting the cercariae to a shearing stress, they were transformed into 
schistosomula. The schistosomula were placed into a culture medium to which 
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the plant extracts were added. The results obtained indicated that the plant 
extracts from Berkheya speciosa, Euclea natalensis and Trichilia emetica are 
lethal to the schistosomula.  
PT:  Journal-article  
  
Record 8 of 10 - CAB Abstracts 2000/08-2002/01  
  
TI:  Specificity of circulating antigen detection for schistosomiasis mansoni in 
Senegal and Burundi.  
AU:  Polman-K; Diakhate-MM; Engels-D; Nahimana-S; Dam-GJ-van; 
Ferreira-STMF; Deelder-AM; Gryseels-B; van-Dam-GJ  
AD:  Prince Leopold Institute of Tropical Medicine, Nationalestraat 155, 2000 
Antwerp, Belgium.  
SO:  Tropical-Medicine-and-International-Health. 2000, 5: 8, 534-537; 21 ref.  
PY:  2000  
 
AB:  The specificity of schistosome circulating antigen detection was 
determined in negative individuals from two S. mansoni-endemic countries, 
Senegal and Burundi, and compared with results from Dutch control 
individuals. A nearly absolute specificity was achieved for circulating anodic 
antigen (CAA) detection in serum, irrespective of the target population or 
sample pretreatment method. Circulating cathodic antigen (CCA) detection in 
serum and urine resulted in a lower specificity than serum CAA detection. 
Apparent large differences in specificity of CCA detection between countries 
were mainly due to pretreatment methods. Apparently, the alkaline/heating 
pretreatment method is not as effective as trichloroacetic acid (TCA)-
pretreatment in removing (certain) interfering components, which may vary 
between populations. In view of the development of the urine CCA assay into 
a noninvasive screening test, a slightly lower specificity may still be 
acceptable. For precise epidemiological analyses the highly specific serum 
CAA assay remains the method of choice.  
PT:  Journal-article  
  
Record 9 of 10 - CAB Abstracts 2000/08-2002/01  
  
TI:  The global status of schistosomiasis and its control.  
 102
AU:  Chitsulo-L; Engels-D; Montresor-A; Savioli-L; Giboda-M (ed.); Engels-
D (ed.); Berquist-NR  
AD:  Communicable Diseases Prevention and Control Department, Division 
of Control of Tropical Diseases, World Health Organization, CH-1211 Geneva 
27, Switzerland.  
SO:  Special issue: Schistosomiasis in the post-transmission phase. Acta-
Tropica. 2000, 77: 1, 41-51; 3 pp. of ref.  
PY:  2000  
 
AB:  Schistosomiasis is being successfully controlled in many countries but 
remains a major public health problem, with an estimated 200 million people 
infected, mostly in Africa. Few countries in this region have undertaken 
successful and sustainable control programmes. The construction of water 
schemes to meet the power and agricultural requirements for development 
have lead to increasing transmission, especially of Schistosoma mansoni. 
Increasing population and movement have contributed to increased 
transmission and introduction of schistosomiasis to new areas. Most endemic 
countries are among the least developed whose health systems face difficulties 
to provide basic care at the primary health level. Constraints to control 
include, the lack of political commitment and infrastructure for public health 
interventions. Another constraint is that available anti-schistosomal drugs are 
expensive and the cost of individual treatment is a high proportion of the per 
capita drug budgets. There is need for increased support for schistosomiasis 
control in the most severely affected countries.  
PT:  Journal-article  
  
Record 10 of 10 - CAB Abstracts 2000/08-2002/01  
  
TI:  Malaria and schistosomiasis: two examples using systems of geographical 
information and teledetection in Madagascar.  
AU:  Jeanne-I  
AD:  Institut Pasteur de Madagascar, BP 1274, Antananarivo 101, 
Madagascar.  
SO:  Bulletin-de-la-Societe-de-Pathologie-Exotique. 2000, 93: 3, 208-214; 17 
ref.  
PY:  2000  
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AB:  Schistosomiasis and malaria constitute major health problems in 
Madagascar. The main objectives of the national schistosomiasis control 
programme, launched in 1998, are to improve knowledge about the modes of 
transmission of the disease and conduct mass treatment in hyperendemic 
areas, so as to lower incidence rates. A Geographic Information System (GIS) 
was established aiming to conduct a series of remote sensing studies based on 
digital image processing and analysis from Landsat TM and panchromatic 
Spot. The importance of local environmental and geographic characteristics in 
the Ihosy region, such as proximity to roads and water, were assessed by 
spatial analysis in order to construct a predictive model of Schistosoma 
mansoni endemicity. Unstable transmission in the Central Highlands of 
Madagascar caused severe outbreaks of malaria in the 1980s. Attempts to 
prevent such events recurring have been highlighted in the national malaria 
control programme. Due to intense vector control measures introduced in the 
area over a 5-year period, a marked decrease in the incidence of malaria was 
observed. This region borders on the Highlands as well as southern areas, 
allowing for vector control evaluation. The GIS and remote sensing system 
were applied to analyse rice field areas, where the main vector was Anopheles 
funestus. Rice field surfaces were statistically linked with abundance of 
vectors evaluated by entomological parameters.  
PT:  Journal-article 
 
Record 1 of 7 - CAB Abstracts 1996-10/97  
  
TI:  The relationship between socioeconomic factors and schistosomiasis in a 
mountainous region in Yunnan.  
AU:  Zheng-Jiang; Wang-XianFeng; Wang-YanAn; Hua-ZhengHui; Zhu-
HongQing; Wu-Xin; Qiu-ZongLin; Zheng-J; Wang-XF; Wang-YA; Hua-ZH; 
Zhu-HQ; Wu-X; Qiu-ZL  
AD:  Institute of Parasitic Diseases, Chinese Academy of Preventive 
Medicine, Shanghai 200025, China.  
SO:  Chinese-Journal-of-Parasitology-and-Parasitic-Diseases. 1996, 14: 2, 
106-110; 8 ref.  
PY:  1996  
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AB:  The influence of socioeconomic factors on schistosomiasis [Schistosoma 
japonicum] transmission in 4 villages in Weishan and Eryuan counties in the 
mountainous region of Yunnan, China, was examined. The disease was 
significantly more common in women than in men, in people of a low 
educational level, in those with low income, in those with a low sense of self-
protection, and in people with a more frequent labour exchange. Those people 
who had a history of schistosomiasis were significantly more likely than 
uninfected individuals to have come into contact with infected water bodies or 
to have had the habit of defaecating in fields. The results of a multi-logistic 
regression analysis suggest that "labour exchange", contact with infected 
water, defaecating in fields, using water from ditches and canal for domestic 
purposes, and working in paddy fields were the most important factors 
influencing the prevalence of schistosomiasis. Infected domestic animals were 
an important source of transmission.  
PT:  Journal-article  
  
Record 2 of 7 - CAB Abstracts 1996-10/97  
  
TI:  Gender differences in growth of school-aged children with 
schistosomiasis and geohelminth infection.  
AU:  Parraga-IM; Assis-AMO; Prado-MS; Barreto-ML; Reis-MG; King-CH; 
Blanton-RE  
AD:  Department of Nutrition and Division of Geographic Medicine, Case 
Western Reserve University, Cleveland, OH 44106-4906, USA.  
SO:  American-Journal-of-Tropical-Medicine-and-Hygiene. 1996, 55: 2, 150-
156; 27 ref.  
PY:  1996  
 
AB:  Anthropometric measurements were taken from 539 Schistosoma 
mansoni-infected school children from Bahia State, Brazil, and their age- and 
sex-matched egg-negative controls between the ages of 7 and 15 years. The 
children in general exhibited chronic malnutrition, with growth retardation in 
height evident in 21% of the population. Infected children, however, were 
significantly smaller in height, weight, mid upper arm circumference (UAC), 
tricep skinfold (TSF) and subscapular skinfold (SSF) measurements than 
control children. These differences were due primarily to a greater disparity 
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between infected and egg-negative girls in height, weight, UAC and TSF. 
Nevertheless, girls demonstrated a better level of development and nutrition 
compared with boys. While infected boys were shorter and weighed less than 
controls, these differences were not significant. Growth and development in 
girls was negatively correlated with intensity of infection. Coinfection with S. 
mansoni and Trichuris trichiura appeared to act synergistically in the 
development of malnutrition.  
PT:  Journal-article  
  
Record 3 of 7 - CAB Abstracts 1996-10/97  
  
TI:  Prevalence and morbidity of schistosomiasis among rural fishermen at 
two Egyptian villages (Gharbia Governorate).  
AU:  El-Hawey-AM; Abdel-Rahman-AH; Agina-AA; Amer-MM; Hashem-
YA; Gomaa-AA; El-Dahab-MOA; Tolba-MA  
AD:  Department of Tropical Medicine, Faculty of Medicine, Al Azhar 
University, Nasr City, Cairo, Egypt.  
SO:  Journal-of-the-Egyptian-Society-of-Parasitology. 1995, 25: 3, 649-657; 
14 ref.  
PY:  1995  
 
AB:  A total of 210 fishermen and 210 farmers from 2 villages in Gharbia 
Governorate, Egypt, were examined for schistosomiasis. The prevalences of 
Schistosoma mansoni infection were 72.4% in fishermen and 4.57% in 
farmers. All urine samples examined were negative for S. haematobium. The 
prevalence of different clinical manifestations of schistosomiasis in fisherman 
and farmers respectively were as follows: terminal haematuria 17% and 10%; 
dysuria 16.7% and 6.7%; renal colic 13.3% and 2.4%; dysentery 10.5% and 
3.8%; bloody stools 8.1% and 2.9%; pallor 28.8% and 15.2%; hepatomegaly 
10.5% and 4.3%; splenomegaly 8.6% and 3.8%. Abdominal ultrasonography 
showed greater morbidity in fisherman than in farmers. No relationship 
between infection level and socioeconomic status could be found. The higher 
prevalence of infection in fishermen was attributed to a greater water contact 
in this group.  
PT:  Journal-article  
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Record 4 of 7 - CAB Abstracts 1996-10/97  
  
TI:  Human behaviour, water usage and schistosomiasis transmission in a 
small settlement near Yola, Nigeria.  
AU:  Akogun-OB; Akogun-MK  
AD:  Parasite and Tropical Health Research, Department of Biological 
Sciences, Federal University of Technology, Yola, Nigeria.  
SO:  Annals-of-Tropical-Medicine-and-Parasitology. 1996, 90: 3, 303-311; 10 
ref.  
PY:  1996  
 
AB:  A study of the social, environmental and parasitological factors involved 
in the transmission of schistosomiasis among 1834 residents of a small 
settlement within an agricultural establishment near Yola, Nigeria, was carried 
out between June 1991 and May 1992. Water-contact rates and the 
prevalences of Schistosoma haematobium and S. mansoni infection (40.0% of 
all contacts, 98% and 79%, respectively) were highest among children of 5-12 
years, who were also the major contributors to the contamination of the Lake 
Geriyo environment with faeces and urine. The frequency and duration of 
water contact followed a seasonal pattern and seemed to be influenced by 
physiological and social needs such as defecation, urination and avoidance of 
harsh weather conditions. The interplay between a need for water contact, 
sanitation, freshwater snails and a supportive environment ensures a recycling 
of parasites within the studied community. This, in turn, helps to maintain a 
parasite bank from which infection is probably spread to other areas of the 
state. The present study is part of a series, on the dynamics of schistosomiasis 
transmission, which began with a study of the ecology of the freshwater snails 
in the same area.  
PT:  Journal-article  
  
Record 5 of 7 - CAB Abstracts 1996-10/97  
  
TI:  Changing environmental conditions in the Nile delta: health and policy 
implications with special reference to schistosomiasis.  
AU:  Watts-S; El-Katsha-S  
AD:  Social Research Center, American University in Cairo, PO Box 2511, 
11511 Cairo, Egypt.  
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SO:  International-Journal-of-Environmental-Health-Research. 1995, 5: 3, 
197-212; 45 ref.  
PY:  1995  
AB:  A complex of interrelated environmental changes which have occurred in 
the Nile delta over the past 30 years, including an increase in population and 
domestic water use, and changing irrigation regimes, has affected patterns of 
transmission of water-related diseases. These changes are examined in 
general, as reflected in research and policy development. Current 
environmental health conditions are identified in two Nile delta villages in 
relation to the transmission of Schistosoma mansoni, which is now the 
predominant form of schistosomiasis in the delta; problems include canal 
water pollution, lack of drainage facilities for waste and sewage, and the 
disposal of latrine effluent. It is argued that integrated schistosomiasis control 
strategies, which include sanitation and drainage interventions and health and 
hygiene education, should be given greater prominence in schistosomiasis 
control in Egypt, where current strategies focus on a curative approach, 
diagnosis and treatment, and to a lesser extent on vector control through 
mollusciciding.  
PT:  Journal-article  
  
Record 6 of 7 - CAB Abstracts 1996-10/97  
  
TI:  Schistosomiasis.  
AU:  James-S; Colley-D  
AD:  Laboratory of Parasitic Diseases, National Institute of Allergy and 
Infectious Diseases, National Institutes of Health, Bethesda, MD 20892, USA.  
SO:  Current-Opinion-in-Infectious-Diseases. 1995, 8: 5, 351-355; 41 ref.  
PY:  1995  
 
AB:  Schistosomiasis is reviewed with reference to epidemiology and clinical 
disease, diagnosis, chemotherapy, vaccine development, experimental 
pathogenesis and human immunology. Research on biochemical and 
immunological resistance mechanisms to infection, disease development and 
drug action should contribute to the design of more efficacious integrated 
control strategies.  
PT:  Journal-article  
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Record 7 of 7 - CAB Abstracts 1996-10/97  
  
TI:  Schistosomiasis research in Egypt.  
AU:  Stothard-JR  
AD:  Department of Zoology, Natural History Museum, Cromwell Road, 
London SW7 5BD, UK.  
SO:  Parasitology-Today. 1995, 11: 12, 443-444; 4 ref.  
PY:  1995  
 
AB:  A short account is given of the 1995 Schistosomiasis Research Project 
International Conference on Schistosomiasis held in Cairo, Egypt, from 12-16 
March 1995, under the headings: antigen candidates for vaccine development; 
diagnosis and surveillance; ecological aspects of disease transmission; control 
programmes, strategies and costs; looking to the mummies.  
PT:  Conference-paper; Journal-article 
 
Record 1 of 4 - CAB Abstracts 1996-10/97  
  
TI:  The development of malaria vaccines: SPf66 - what next?  
AU:  Tanner-M; Alonso-PL  
AD:  Swiss Tropical Institute, Department of Public Health and Epidemiology, 
Basel, Switzerland.  
SO:  Schweizerische-Medizinische-Wochenschrift. 1996, 126: 27-28, 1210-
1215; 31 ref.  
PY:  1996  
 
AB:  The current situation regarding the development of malaria vaccines is 
reviewed under the headings: a vaccine - why?; steps in vaccine research; 
current status of SPf66; SPf66 - what now?; SPf66 - what next?  
PT:  Journal-article  
  
Record 2 of 4 - CAB Abstracts 1996-10/97  
  
TI:  A conditional logistic multi-regression analysis on socioeconomic factors 
affecting malaria transmission.  
AU:  Gu-ZhengCheng; Si-YouZhong; Tang-LinHua; Wu-KaiChen; Deng-Da; 
Luo-PeiWen; Cai-XianZheng; Zhen-LinHai; Chen-JiFeng; Sheng-HuiFeng; 
Gu-ZC; Si-YZ; Tang-LH; Wu-KC; Deng-D; Luo-PW; Cai-XZ; Zhen-LH; 
Chen-JF; Sheng-HF  
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AD:  Institute of Parasitic Diseases, Chinese Academy of Preventive 
Medicine, Shanghai 200025, China.  
SO:  Chinese-Journal-of-Parasitology-and-Parasitic-Diseases. 1996, 14: 1, 46-
49; 15 ref.  
PY:  1996  
 
AB:  An analysis is presented of malaria transmission in Hainan Province, 
China, using chi-square tests and conditional logistic multi-regression 
methods. The results produced by the 2 methods were similar and 3 main 
factors affecting the degree of malaria transmission were noted: whether a 
person stayed overnight in a mountainous area; the level of a person's 
knowledge about methods of malaria prevention; the use of a bed net.  
PT:  Journal-article  
  
Record 3 of 4 - CAB Abstracts 1996-10/97  
  
TI:  What remains unknown about mechanisms of development of renal 
disorders in malaria.  
AU:  Antonovitsh-S  
AD:  "Dr Milan Jovanovitsh Batut" Institute of Public Health of Serbia, 
Belgrade, Yugoslavia.  
SO:  Glasnik. 1995, 69: 1-6, 16-20; 23 ref.  
PY:  1995  
 
AB:  The author discusses the role of immunopathological mechanisms which 
have been well established in some lesions associated with protozoal 
infections, particularly in malarial nephropathies. Some new aspects of these 
mechanisms are discussed, such as local formation of immune complexes and 
factors responsible for chronicity of the lesions.  
PT:  Journal-article  
  
Record 4 of 4 - CAB Abstracts 1996-10/97  
  
TI:  A study of human behavior and socioeconomic factors affecting malaria 
transmission and control in Qiongzhong, Hainan.  
AU:  Cai-XianZheng; Deng-Da; Wu-KaiChen; Tang-LingHua; Lan-
ChangXiong; Gu-ZhengCheng; He-YiJi; Wang-KeAn; Wu-DuoLin; Du-
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JianWei; Cai-XZ; Deng-D; Wu-KC; Tang-LH; Lan-CX; Gu-ZC; He-YJ; 
Wang-KA; Wu-DL; Du-JW  
AD:  Hainan Provincial Institute of Tropical Diseases, Haikou 570203, China.  
SO:  Chinese-Journal-of-Parasitology-and-Parasitic-Diseases. 1995, 13: 2, 89-
93; 8 ref.  
PY:  1995  
 
AB:  The results of a malaria survey carried out during August-September 
1992 in Heping District, Qiongzhong County, Hainan, China, are reported. 
This is a mountainous area hyperendemic for malaria. Comparative surveys 
were carried out between a village and a state-run farm, and between Li, Miao, 
and Han ethnic groups. Direct examination of blood samples from 452 Li 
villagers, 218 Miao villagers, 164 Han farmers and 79 Li farmers showed that 
2.9, 1.8, 0 and 0%, respectively, were infected. Using the IFAT test, 20.1, 
24.2, 2.1 and 10.2%, respectively, were found to be infected. In a sample of 
492 Li villagers, 237 Miao villagers, 143 Han farmers and 64 Li farmers, the 
highest overall prevalences of malaria infection (37.8-56.1%) were found 
among primary school children and the lowest (0-0.4%) were found among 
people educated to university level. It was found that length of stay in the 
mountainous region, use of bed nets, seeking of medical advice, number of 
mosquito nets per person, knowledge of malaria transmission, residence in 
tiled roofed houses, and income were the most important factors, in decreasing 
order of importance, affecting local malaria transmission.  
PT:  Journal-article 
 
Record 1 of 6 - CAB Abstracts 1998/08-2000/07  
  
TI:  Management of severe malaria in children in a developing country: 
development of a protocol for medico-economic evaluation.  
AU:  Faye-O; N'-Dao-O; Camara-B; Soumare-M; Dieng-T; Bah-IB; Dieng-Y; 
Gaye-O; N'-Dir-O; Diallo-S  
AD:  Universite Cheikh Anta Diop, Faculte de Medecine et de Pharmacie, 
Dakar, Senegal.  
SO:  Medecine-Tropicale. 1999, 59: 3, 283-286; 11 ref.  
PY:  1999  
 
AB:  A prospective one-year study (October 1996 to September 1997) was 
conducted as a preliminary phase to setting up a protocol for economic 
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appraisal of management of severe malaria (Plasmodium falciparum) at Albert 
Royer Children's Hospital in Dakar, Senegal. Data were routinely collected 
using a standardized checklist. The 4 key indicators chosen for this were nurse 
workload, adequacy of care (number of patients receiving adequate care), 
direct cost, and mortality rate. The mean daily care workload was estimated to 
be 27.2 minutes. Based on 5 criteria, care was considered as adequate in 
54.5% of patients. The direct cost of treating severe malaria was estimated to 
be 45thin963 CFA francs. The mortality rate was 12.2%. Comparison with 
previous years suggested little improvement in the outcome of malaria 
management at the institution.  
PT:  Journal-article  
  
Record 2 of 6 - CAB Abstracts 1998/08-2000/07  
  
TI:  Severe malaria in Burkina Faso: urban and rural environment.  
AU:  Modiano-D; Sirima-BS; Sawadogo-A; Sanou-I; Pare-J; Konate-A; 
Pagnoni-F; Coluzzi-M (ed.); Bradley-D  
AD:  Istituto di Parassitologia, Universita 'La Sapienza', Ple Aldo Moro 5, 
00185 Roma, Italy.  
SO:  The malaria challenge after one hundred years of malariology. Papers 
from the Malariology Centenary Conference, Accademia Nazionale dei 
Lincei, Roma, 16-19 November 1998. Parassitologia-Roma. 1999, 41: 1-3, 
251-254; 20 ref.  
PY:  1999  
 
AB:  The age distribution and the clinical patterns of severe malaria (SM, 
Plasmodium falciparum) were compared in patients from urban areas 
characterized by relatively low transmission, and from rural areas where the 
mean inoculation rates are at least 20-fold higher, in Burkina Faso, during the 
rainy seasons of 1993 and 1994. The mean ages of the urban and rural patients 
were 4.8±3.0 and 2.2±1.9 respectively (P<0.000). The prevalence of coma was 
higher in the urban subsample (53.6 vs 28.9%, P«0.000) while that of severe 
anaemia (haemoglobin<5 g/dl) was higher in rural patients (47.4 vs 14.8%, 
p<0.000). It is concluded that the epidemiological context influences the 
clinical presentation of SM.  
PT:  Conference-paper; Journal-article  
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Record 3 of 6 - CAB Abstracts 1998/08-2000/07  
  
TI:  Malaria infection in infants in a rural area of Guinea. II - development of 
antimalarial antibodies and malaria infection during the first year of life.  
AU:  Diallo-P; Keita-N; Barry-I; Conde-NM; Diallo-PM; Sylla-A; Lamah-
OO; Camin-AM; Guiguen-C; Senecal-J  
AD:  Centre National de Sante Rurale Communautaire de Maferinyah, 
Maferinyah, Guinea.  
SO:  Bulletin-de-la-Societe-de-Pathologie-Exotique. 1998, 91: 4, 291-296; 36 
ref.  
PY:  1998  
 
AB:  A transverse investigation carried out on 551 children visiting the rural 
health centre at Maferinyah, Guinea, between May 1992 and June 1994, and a 
longitudinal study of 55 children born there between June 1992 and May 
1993, showed that maternal anti-Plasmodium antibodies tended to disappear 
during the first year of life. Of 212 newborns surveyed for one year in a 
second longitudinal study, 59 (28%) became infected by Plasmodium, but 
never during the first 2 months of life; apart from this, infection was not 
significantly related to the age of the infant or to the season. In 27 cases, 
infection was completely asymptomatic; in 12, respiratory signs were present 
and in 11, digestive signs not specific to malaria. Fever was present in 14 
cases and was the only symptom in 6 cases. A control group had similar 
symptoms. Only 7 infants received a specific antimalarial treatment, with the 
other 52 being given symptomatic treatment, but progress under medical 
surveillance was favourable in all cases. These findings illustrate the 
difficulties inherent in the diagnosis of malaria, especially in the absence of 
laboratories for diagnosing other infections. The findings also raise the 
question of efficiency of systematic antimalarial treatment of fever in infants 
or children.  
PT:  Journal-article  
  
Record 4 of 6 - CAB Abstracts 1998/08-2000/07  
  
TI:  Influence of socioeconomic factors on current malaria control program.  
AU:  Liu-Bo; Ma-Jun; Liu-B; Ma-J  
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SO:  Chinese-Journal-of-Parasitic-Disease-Control. 1998, 11: 2, 144-145; 14 
ref.  
PY:  1998  
PT:  Journal-article  
  
Record 5 of 6 - CAB Abstracts 1998/08-2000/07  
  
TI:  A systematic approach to the development of a rational malaria treatment 
policy in Zambia.  
AU:  Barat-LM; Himonga-B; Nkunika-S; Ettling-M; Ruebush-TK; Kapelwa-
W; Bloland-PB  
AD:  Malaria Epidemiology Section, Division of Parasitic Diseases, National 
Center for Infectious Diseases, Centers for Disease Control and Prevention, 
Atlanta, GA, USA.  
SO:  Tropical-Medicine-and-International-Health. 1998, 3: 7, 535-542; 10 ref.  
PY:  1998  
 
AB:  The efficacy of chloroquine (CQ) and sulfadoxine-pyrimethamine (SP) 
for the treatment of Plasmodium falciparum malaria was assessed in Zambia 
using a standard 14-day in vivo test at 6 geographically representative sites. 
Febrile children aged below 5 years were treated with standard doses of CQ or 
SP and monitored for parasitological failure (WHO modified criteria) and 
clinical failure (fever with parasitaemia after completion of therapy). RII/RIII 
parasitological failures were identified in 34 and 70% of 300 CQ-treated 
children (at the 6 sites); the clinical failure rate ranged between 31 and 54% 
depending on the study site. SP testing of 79 children at 2 sites identified 
RII/RIII failures in 3 and 17% of children; only one clinical failure was 
detected at each site. Due to the high level of CQ resistance, Zambia's national 
malaria treatment policy was modified to make SP available at all health 
facilities for use in individuals who failed initial therapy with CQ. A sentinel 
surveillance system to assess drug efficacy was also implemented.  
PT:  Journal-article  
  
Record 6 of 6 - CAB Abstracts 1998/08-2000/07  
  
TI:  Environmental and entomological risk factors for the development of 
clinical malaria among children on the Kenyan coast.  
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AU:  Snow-RW; Peshu-N; Forster-D; Bomu-G; Mitsanze-E; Ngumbao-E; 
Chisengwa-R; Schellenberg-JRMA; Hayes-RJ; Newbold-CI; Marsh-K  
AD:  Kenya Medical Research Institute (KEMRI), Clinical Research Centre 
Kilifi Unit, PO Box 230, Kilifi, Kenya.  
SO:  Transactions-of-the-Royal-Society-of-Tropical-Medicine-and-Hygiene. 
1998, 92: 4, 381-385; 26 ref.  
PY:  1998  
 
AB:  A case-control study was carried out between April 1989 and November 
1991 to investigate the risks of mild clinical and severe life-threatening 
Plasmodium falciparum malaria according to a range of putative factors which 
would influence the frequency of child-vector (predominantly Anopheles 
gambiae and A. funestus) encounters. The study group in Kilifi district, 
Kenya, consisted of 394 severe disease cases, 380 age-matched mild disease 
cases, and their respective location and age-matched community controls. 
House construction, presence of domestic animals, and bed net use had no 
significant effect on disease outcome. Higher population density within a 250 
m radius of the homes conferred significant protection from the risks of 
developing severe malaria compared to community controls. The risks of 
developing severe malaria compared to controls and the transition from mild 
to severe disease were significantly lower in those who reported use of 
mosquito coils, local repellents or aerosol insecticides. It is concluded that the 
impact of household features on disease outcome is dependent upon both the 
density of infecting mosquitoes and acquired immunity within a given locality.  
PT:  Journal-article 
 
Record 1 of 1 - CAB Abstracts 1998/08-2000/07  
  
TI:  The impact of the local water-development programme on the abundance 
of the intermediate hosts of schistosomiasis in three villages of the Senegal 
River delta.  
AU:  Ernould-JC; Ba-K; Sellin-B  
AD:  Centre ORSTOM, BP 1386, Dakar, Senegal.  
SO:  Annals-of-Tropical-Medicine-and-Parasitology. 1999, 93: 2, 135-145; 20 
ref.  
PY:  1999  
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AB:  The populations of the potential intermediate hosts of Schistosoma 
mansoni and S. haematobium were studied for a year at transmission sites near 
3 villages (Boundoum, Diagambal and Savoigne) in the lower delta of the 
Senegal River. Biomphalaria pfeifferi, found to be widely distributed and 
increasingly abundant, appeared to be well adapted to the new areas of 
irrigation (created by the dams at Diama and Manantali) due to its ability to 
withstand changes in temperature and to aestivate. This species is responsible 
for intense transmission of S. mansoni during the rainy season. In contrast, 
Bulinus globosus, the species responsible for the transmission of S. 
haematobium (which occurs during the dry season), had a more limited 
distribution. It is concluded that the changing distributions of these 2 snail 
species appear to be linked to changes in local ecology, themselves the result 
of the recent programme of water-development in the delta.  
PT:  Journal-article 
 
 
Record 1 of 4 - CAB Abstracts 2000/08-2002/01  
  
TI:  Malarial acute renal failure.  
AU:  Barsoum-RS  
AD:  Cairo Kidney Center, P.O. Box 91 Bab-El-Louk, Cairo, 11513, Egypt.  
SO:  Journal-of-the-American-Society-of-Nephrology. 2000, 11: 11, 2147-
2154; 41 ref.  
PY:  2000  
 
AB:  A short review is given of acute renal failure due to malarial infection. 
Notes are included on epidemiology and pathogenicity, with reference to 
haemodynamic development, immune perturbation and metabolic disturbance. 
There are 2 major renal syndromes associated with malaria: a chronic and 
progressive glomerulopathy that mainly affects African children; and acute 
renal failure associated with falciparum malaria in Southeast Asia, India and 
sub-Saharan Africa. Chronic and acute malarial nephropathy are described. 
Prognosis and management are also discussed.  
PT:  Journal-article  
  
Record 2 of 4 - CAB Abstracts 2000/08-2002/01  
  
TI:  The development of malaria early warning systems for Africa.  
AU:  Thomson-MC; Connor-SJ  
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AD:  MALSAT Research Group, Liverpool School of Tropical Medicine, 
Pembroke Place, Liverpool L3 5QA, UK.  
SO:  Trends-in-Parasitology. 2001, 17: 9, 438-445; 60 ref.  
PY:  2001  
 
AB:  Current efforts to predict malaria epidemics focus on the role weather 
anomalies can play in epidemic prediction. Alongside weather monitoring and 
seasonal climate forecasts, epidemiological, social and environmental factors 
can also play a role in predicting the timing and severity of malaria epidemics. 
Such factors can be incorporated into a framework for malaria early warning.  
PT:  Journal-article  
  
Record 3 of 4 - CAB Abstracts 2000/08-2002/01  
  
TI:  Mekong malaria. Malaria, multi-drug resistance and economic 
development in the Greater Mekong Subregion of Southeast Asia.  
AU:  Kidson-C (ed.); SinghasivAnon-P (ed.); Supavej-S  
SO:  Southeast-Asian-Journal-of-Tropical-Medicine-and-Public-Health. 1999, 
30: supplement 4, iv + 101 pp.; 37 ref.  
PY:  1999  
 
AB:  This monograph brings together national malaria databases for 1996, 
1997 and 1998 from the 6 countries comprising the Greater Mekong 
Subregion of Southeast Asia: Cambodia, China (southern provinces), Lao 
People's Democratic Republic, Myanmar, Thailand, Vietnam. The objective is 
to create a regional perspective in what is a global epicentre of drug resistant 
Plasmodium falciparum malaria, to enhance the information flow required to 
improve malaria control on a regional basis, in the context of economic and 
social change. Geographical Information Systems technology has been applied 
to the regional mapping of total reported malaria cases, malaria incidence, 
confirmed cases, parasite species distribution (P. falciparum/P. vivax). There 
is great diversity in disease patterns in the 6 countries and at subnational 
administrative unit area level in each country, so that in the region as a whole 
there is marked asymmetry in disease distribution, with many areas of high 
endemicity. Focal expansion of maps in the vicinity of international border 
areas delineates the differential trans-border malaria distribution that presents 
a challenge for disease control. The malaria pattern is also depicted in 
environmental context against regional elevation and forest cover profiles, 
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which affect mosquito breeding site distribution and agricultural activity. Data 
on resistance of P. falciparum malaria to a range of antimalarial drugs 
summarize the historical and recent context of resistance development and 
spread in terms of geography and time frame. Data on population movement 
across international borders identify the magnitude of a major factor in the 
dispersal of malaria, including resistant parasite strains. Malaria control 
involves consideration of microeconomic capacity and operates in the broader 
context of macroeconomic policy: economic and social profiles of the region 
are included to provide this perspective. So too are maps depicting major 
economic development projects in the region, projects that have and will 
continue to have profound, dynamic impacts on malaria epidemiology. The 
geographic collation of regional malaria databases is thus placed in an overall 
geographic, health, environmental and economic perspective. This beginning 
can form a basis for the development of an effective regional malaria 
surveillance system in the context of rapidly evolving social and 
infrastructural change, leading eventually to a multi-disease surveillance 
network.  
PT:  Miscellaneous  
  
Record 4 of 4 - CAB Abstracts 2000/08-2002/01  
  
TI:  El Nino and associated outbreaks of severe malaria in highland 
populations in Irian Jaya, Indonesia: a review and epidemiological 
perspective.  
AU:  Bangs-MJ; Subianto-DB  
AD:  Department of Medical Entomology, US Naval Medical Research Unit 
No. 2, Jakarta, Indonesia.  
SO:  Southeast-Asian-Journal-of-Tropical-Medicine-and-Public-Health. 1999, 
30: 4, 608-619; 46 ref.  
PY:  1999  
 
AB:  Perennial malaria is a major public health problem for most coastal, 
lowland and foothill populations in Irian Jaya (western New Guinea), the 
largest and easternmost province of Indonesia. Malaria at higher elevations 
above 1500 m is considered intermittent and highly unstable, providing a 
constant threat of epidemics. Beginning in late August 1997, a significant 
increase of unexplained deaths was reported from the central highland district 
 118
of Jayawijaya. The alarming number of fatalities rapidly escalated into 
September, dropping off precipitously by late October. More than 550 deaths 
due to "drought-related" disease had been officially reported from the district 
during this 10-week period. The outbreaks occurred in extremely remote areas 
of steep mountainous terrain inhabited by primitive shifting agriculturist 
populations. Microscopical evidence and site survey data implicated malaria 
as the principal cause of the excess morbidity and mortality at elevations 
between approximately 1000 and 2200 m. The dramatic increase in malaria 
and associated deaths was indirectly related to the prolonged and severe 
drought created by the prevailing 1997-98 El Nino Southern Oscillation 
(ENSO) affecting the Australasian region. Clinical cases of malaria were 
described as severe, due in large part to the low level of naturally acquired 
immunity (NAI) in these highland populations and the predominance of 
Plasmodium falciparum infection. Disease may have been further exacerbated 
by the population's compromised nutritional status because of severe shortages 
of staple foods affected by the drought. Based on a retrospective investigation, 
an 'a posteriori' epidemiological explanation of the probable, interrelated 
causes of the epidemic is presented. Beginning in late July 1997, drought 
conditions resulted in numerous, transient pools of standing water along zones 
of steep gradient streams normally associated with fast-flowing water. This 
permitted sufficient and rapid increases in vector populations (Anopheles 
punctulatus complex) that either could sustain recently introduced or 
intensified local low-level malaria transmission. Moreover, water and food 
shortages contributed to increased demographic movement and exposure to 
high risk malaria endemic lowlands, thus increasing the prevalence of human 
infections and infectious reservoirs in those populations returning to the 
highlands. The eventual rapid drying and elimination of the vector larval 
habitats along stream beds, combined with mass antimalarial drug distribution 
are believed, in part, to be responsible for the rapid decline of severe malaria 
and related deaths. Area delimited and isolated focal outbreaks of malaria are 
recognized as occasional, periodic events in these highlands. This epidemic 
produced great concern because of the broad regionalized extent of the 
problem, the culmination of many independent outbreaks occurring during the 
same period that overwhelmed the local health care and control capabilities. 
We predict communicable disease outbreaks, including malaria, may likely 
increase in periodicity in the Irian Jaya highlands as socioeconomic 
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development and population movements increase. This investigation further 
underscores the importance of malaria and its impact on presumed NAI 
deficient highland populations. Furthermore, the association of ENSO-related 
climatic anomalies and heightened infectious disease transmission is 
illustrative of how rapidly changing local weather events can dramatically 
alter disease patterns. These circumstantial findings, albeit important, point to 
the urgent need for more definitive understanding of highland malaria 
dynamics, the development of a sustainable longitudinal surveillance system, 
and appropriate outbreak response capabilities for the highlands of Irian Jaya.  
PT:  Journal-article 
 
 
 
